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For ewor d

This documenis an update to the World Health Organization (WHO) interim guidelines
Infection prevention and control of epiderémnd pandemigrone acute respiratory diseases
in health carg2007) These updateduidelinesincorporate the emergency guidance given
in the WHO publicatioinfection prevention and control during health care for confirmed,
probable, or suspected cases of pandemic (H1N1) 2009 virus infection and irfikenza
illness(2009). The revisn was informed byoth evidencethat has emergedince the first
editionwas publishednd the practical lessons learnt during the influenza pandémic
2009.

TheWHO Guidelinekfection prevention and control of epiderand pandemigrone
acuterespiatory infections in health campgrovide recommendationgbest practices and
principlesfor nonpharmacological aspects of infection prevention and control (IPC) for
acute respiratory infections (ARI) in health care, with special emphasis on ABathat
present as epidemics or pandemics. The guidelines are intended to help-mali@rs,
administrators andealth-care workergo prioritize effective IPC measures.

The documentalsoprovidesguidanceon the application of basic IPC precautions, such as

Standard Precautions, arwh the importance oimaintainingappropriate IPC measures in

routine circumstance® d i NBy 3G KSy | KSIf GKOFNBE FTIFOAtAGEQa
during outbreak. These measures should therefore be part of the hosital LISNX I y Sy & L
strategy, and we hope that the guidelines will helgha implementation of IPC

programmes both at national and healtfare facility levels.

The development of the guidelines followed the process established in the WHO handbook
for guidelne developmentwhichinvolvedactive participation of the Global Infection
Prevention and Control Network (GIPCN). The resulting recommendations were peer
reviewed by internal and external experts.

WHO remains committed to providing guidance for thevemation and control of health
care associated infections in all circumstances. We believe these guidelines will contribute to
improving healthcare practices worldwide.
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Gl ossary

Acute respiratory diseases

Acute pper or lower respiratory tract diseases, frequently infectious in etiology, that can
result in a spectrum of illnessgmnging from asymptomatior mild infection to severer
fatal diseaseThe severitglepend on the causative pathogeand onenvironmental and
host factors.

Acute respiratory infection

An acute respiratory tract diseaghat is caused by an infectious ageatthough the
spectrum of symptomsef acute respiratory infection (ARHay vary, he onset of symptoms
is typicdly rapid,ranging fromhours to daysfter infection Symptoms include fever, cough
and, often, sore throat, coryza, shortness of breath, wheezmgdifficulty in breathing.The
pathogenghat cause this disease includdluenza virusparainfluenza virughinovirus,
respiratory syncytial viruRSY andsevere acute respiratory syndrome coronavirus (SARS
CoV.

Acute respiratory infections of potential concern

Infectionsin which thepathogenscan caus@utbreaks on dargescaleor with high
morbidity and mortality Examples includ8ARSCoV Hectionl.3.1), new influenza viruss
causing human infectio(Bectionl.3.2) and noveARI pathogens with the potentifdr a
high public health impadSectionl.3.3).

Adequately ventilated patient room or area

Aroom or areathat has amadequate ventilatiorrate without controlled direction ofairflow.
For a naturally ventilated general ward room, adequate ventilation is considered

60 litres/second(L/s) per patient (1). For a mechanically ventilated single rocdequate
ventilation is consideretb be at leastwo outdoor air change$ACHper hour andat least
sixtotal ACHoer hour(2).

Aerosol -generating procedures associated with increased risk of pathogen
transmission

Medicalprocedures that haveden reported to be aerosajenerating anatonsistently
associated with mincreased risk of pathogen transmissi@mnexA).

Air changes per hour
SeeEnvironmental ventilatiomate.

Airborne Precaution room

Aroom with high ventilation rateand controlled direction oéirflow that can be used to
contain airborne infectiongl, 3-5) and ARs caused by a novel agent with the potential to
pose a public health rigl, Article ). AnAirborne Precautiomoom can be naturally or
mechanically ventilatedAnnexB):

w Inanaturally ventilatedAirborne Precautiomoom, the airflow should be directed to
areas free of transjior shouldpermit the rapid dilution of contaminated air into the
surrounding areas and the open @dine average ventilation rate should be(@Bs per
patient (1).

w In amechanically ventilatedirborne Precautiomoom, negative pressure is created to
control the direction of airflowthe ventilation rate should bat leastl2 ACH3, 7).

Infection prevention and control of epidem@mnd pandemigrone acute respiratory infections Xiv
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Airborne tran smission

The spread of an infectious agargused byhe dissemination of droplet nuclei that remain
infectious when suspended in air over long distawed time. Airborne transmission can be
further categorized into obligate or preferential airborne temnission(9).

w Obligate airborne transmissiaefers to pathogens that are transmitted only by
deposition of droplet nuclei under naturaonditions (e.g. pulmonary tuberculosis).

w Preferential airborne transmissiagafers to pathogens that can initiate infection by
multiple routes, but are predominantly transmitted by droplet nuclei (e.g. measiels
chickenpox).

Alcohol -based hand rub
Analcohotcontaining preparation designed for application to the hands for antisepsis.

Anteroom
A small room leading from a corridor into another room, often an isolation room.

Caregiver

A person who provides support and assista(foemal or informa) to elderly people or to
people with disabilities or lontermill health(10).

Cleaning

The removal of dirt from a device or surfaeither by physicall\scrubbing with a surfactant
or detergent and water, othroughan energybasedprocess (e.g. ultrasonic cleaner).

Clinical triage

A system by which patients are screened for specific signs, symptoms and epideraiologic
clues upon initial contact with thikealth-care systemfor the purpose of determining

further diagnostic testdsolation precautions, treatment and reporting.

Clinical waste

Hazardous wastéalso known as infectious wagteapable of causing infections in humans.
Such wasténcludes contaminated animal wasteuman blood and blood productaaste
from isolation aeas pathological waste (e.g. human tissuem)d discarded sharps (needles,
scalpels or broken medical instruments). The definibbelinical wastenay vary depending
on local legislation and regulations.

Cohorting

Theplacement ofpatients infected orcolonized with the samkaboratory-confirmed
pathogens in the same designated yrzibne or wardwith or without the samestaff). This
term is also frequently applied to grouped patient placement based on clinical and
epidemiological informatiomvithout laboratory confirmation of the pathogerowever,
such an arrangement is referred to gisecial measuethroughout this documen(see
Special measures).

Infection prevention and control of epidemamnd pandemigroneacute respiratory infections XV
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Contact transmission

The spread of an infectious agent causeghysical contacof a susceptible host with
peopleor objects

w Direct contact transmissidnvolves both a diredvody-surfaceto-body-surface contact
and physical transfer of microorganisms between an infected or colonized person and a
susceptible host.

w Indirect contattransmissiorinvolves contact of a susceptible host with a contaminated
intermediate object (e.g. contaminated hands) tlatriesand transfesthe
microorganismgb).

Disinfection

A process that eliminates allablepathogenicmicroorganismgother thanbacterial sporek
from inanimate objects.

Droplet transmission

The spread of an infectious agardused by the dissemination dfoplets.Droplets are
primarilygenerated from an infected (source) person during coughing, sngerid talking.
Transmission occurs when these droplitat contain microorganisms are propelled (usually
<1m) through the air and deposited on the conjunctivae, mouth, nasal, throat or pharynx
mucosa of another persoiost of the volume &99%)comprieslarge droplets that travel
short distances{1 m) anddo not remain suspended in the aithus special air handling

and ventilation arenot required to prevent droplet transmissidb).

Environmental ventilation
There arethree typesof environmental ventilation

w Mechanicaknvironmeral ventilationuses mechanical fans to introduaar exhaust
outdoor or properly treated recycled air intr out ofa building or a room.

w Natural environmentalventilationusesnatural forces to introduce andistribute
outdoor air into a buildingl). Suchforcesincludewind pressure or pressure geraded
by the density difference between indoor and outdoor. air

w Mixedmode environmental ventilatiooombinesmechanical and natural ventilation.

Environmental ventilation rate

The ventilation flow rate can be measured by either an absolute ventilation flow rafs in
or Ls per cubic metrel{s/m?®), or by ACHrelative to the volume of the spactn these
guidelines, we refer to the ventilation rate as the absolute amounirdfow air per unit time
(Us or Us/m®), and the air change rate as the relative amount of inflow air per unit time
(ACH)2).

Hand hygiene

A general term that applies to handwashing, antiseptic handwashing, antiseptic hand
rubbing or surgical hand antisepsis.

Health -care facility
Any establishment that is engaged in direate ofpatientson site(10).

Health -care setting
Gontext where health care is provided (e.g. hospital, outpatient conitome).

XVi
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Health -care worker

One of avariety of professional®e(g.medical practitioners, nurses, physical and
occupationdtherapists, social workers, pharmaciatsd spiritual counsellorsinvolved in
providing coordinated and comprehensikiealth care(10).

Health personnel
Anyoneemployed or contracted to provide health servi¢as).

Infection prevention and control

Infection prevention and contrdlPC)s the practical discipline concerned with preventing
healthcareassociated infectiorlPC is an essential part of the health care infrastructiise.
purpose in health caresas follows

w to prevent the occurrence dfealthcareassociated infectionm patients, healtkhcare
workers, visitors and other persons associated with heedtre sdtings;

w to prepare healtkcare facilities for the early detection and management of epidemics
and to organize a prompt and effective response

w to contribute to a coordinated response to control commuragquired infectious
diseases, endemic or epidemié(t G Yl & 068 &l YLX:AFASRE OAl KS

w to contribute to preventing the emergence of antimicrobial resistance and/or
dissemination of resistant strains of microorganisiasd

w to minimize the environmental impact of these infections or their management.

Infectious respiratory aerosols

Respiratory aerosokhat contain infectious particles. Aerosol size is determined by the force
and pressure involved in the generation of the particles. The final size depends on the nature
of the fluid containing therganisns, the force and pressure at emission, the initial size of
the aerosol, environmental conditions (e.g. temperature, relative humidity and airflow), the
time spent airborne, and the size of the organisms within a droplet. The distemadled
andthe length of time particles remain suspended in the air is determined by the types of
organism, particle size, settling velocity, relative humidity and airflow. Large particles
typically remain suspended in the air ®limited period of time and settle withid m

(3 feet) of the source. Smaller particles evaporate quidklg resulting dried residues settle
from the air slowly, and remain suspended in the air for variable lengths of time. The
definitions and classification of the different types of infectious respiratory aerosols are
evolving, and the implications féPCmeasures are not yet clear. However, for the purpose
of this document, infectious respiratory aerosal® classified into:

w dropletsq respiratory aerosols 5 nm in diameter and

w dropletnucleic¢ the residue of driedespiratory aerosol®6 nm indiameter) that
results from evaporation of droplets coughed or sneezed into the atmosphere or by
aerosolization of infective material

Isolation precautions

Measures designed to minimize the risk of transmission of infectidmsy are often
referred to adPC precautiongsolationprecautionsare typically separated into

w Standard Precautionstheseshould always be in place for all patient gaaad

w additional precautiong these are required in particulanircumstances and comprise
Contact Dropletand Airborne Precautions

Infection prevention and control of epidemamnd pandemigroneacute respiratory infections Xvil
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Litres per second per cubic metre
See Environmental ventilation rate

Mechanical ventilation
SeeEnvironmental ventilation

Medical mask

Also known as aurgical or procedure mashks personal protective equipmentfacial mask
isintended toprotect caregiversind health-care workersagainst dropletransmitted
pathogensor to serveas part of facial protection for patierdare activitieghat are likely to
generate splashes or sprays of blood, body fluids, secretioasaetions(AnnexA provides
details of usage and standarfts medical masKsIn this document, the term refs to
disposable masks only.

Mixed -mode ventilation
SeeEnvironmental ventilation

Natural ventilation
SeeEnvironmental ventilation

Negative pr essure room

A room in which the air pressure differential between the room and the adjacent indoor
airspace directs the air into the room (i.e. room air is prevented from leaking out of the
room and into adjacent areas suchasorridor).

New influenza v irus

A new strain of influenza virdeund inpeoplethat has not previously been circulating
humans Current animal viruses that may have the potential to begin circulating among
peopleincludeH5 and H strains ofavianinfluenza most notablyA(H5NJ). New influenza
viruses are often of swine or avian origin.

Obligate airborne transmission
See Aborne transmission

Pandemic

An epidemic occurring worldwide or over a wide area, crossing boundaries of several
countries, and usually affecting a large number of pedp8.

Particulate respirator

Also known as a filterinfacepiecerespirator. Atype offacialmask that uses a filter as an
integral part of thefacepieceor in whichthe entirefacepieces composed of the filtering
medium and aneans of sealing to the face.

Preferential airborne transmission
See Aborne transmission

Procedure mask
See Medical m&s
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Respiratory hygiene

The practice o€overing the mouth and nose during coughing or sneeginsinga medical
mask, cloth mask,ssues, a sleeve or flexed elboyyfollowed by hand hygien¢o reduce the
dispersal of respiratory secretiotisat maycontain infectious particles

Spatial separation

Physical separation or distancinfjat leastl m between patients or between patients and
health-care workerswhich may be within a confined space such as a ranrhetween two
separate bays, rooms or wards

Special measures

Theplaementof patients with the same suspected diagnosis (similar epidiemical and
clinical information) in the same designated ymibne or wardwith or without the same
staff)when the etiological agerttasnot beenlaboratoryconfirmed.

Surgical mask
See Medical més
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Executive summary

Acute respiatory infections (ARIgre the leading cause of morbidity and mortality from
infectious disease worldwid@articularlyaffecting the youngest and oldegeople inlow-
and middleincome nations. These infections, typically caused by viruses or mixegl viral
bacterial infectionscanbe contagious and spread rapidAithough knowledge of
transmission modes is evewrolving, current evidence indicates thtae primary mode of
transmission of mosacute respiratory diseasésthrough droplets, but transmission
through contact (including hand contamination followed by -#edfculation)or infectious
respiratory aerosols at short rangan also happefor some pathogens particular
circumstances.

In modern medicine, infection prevention and control (IPC) measures in heatthsettings
are of central importance to the safety of patients, heaftare workers and the
environment and to the management of communicablesdase threats to the global and
local communityApplication of basic IPC precautions, such as Standard Precautions, is a
cornerstone for providing safe healtdare.In an era of emerging and-emerging infectious
diseases, IPC in healthre is as impoant now as ever. The management of ARIs is no
exception. Because many symptoms of ARIs are commona@mspecific the application of
IPC measures for ARIs in heal#tte can be fraught with difficulty and confusj@specially
in outbreals where resources may be strained. ¥ethmeasuresincludingearly
identification, prompt isolation precautions, proper patient placement and adequate
ventilation, are essential to contain and mitigate the impact of pathogens that may
constitute a majompublic health threat

Toaddresghe needfor clearadviceon applying IPC measures for ARigse guidelines
focus onrecommendations for nopharmacologicalaspects of IPC for ARIs in healtte
Thedocument isntendedfor IPC professionals and mepib of IPC team$ealth-care
managers angbolicyymakers.The secondary audiencelisalth-care workersincluding
doctors, nurses, allied health professionals, auxiliary and community health workers, and
others involved in provision of health ca@iventhat etiological diagnosis ften not
achievable, theeguidelines prioritize a syndromic and epidemiological approach for
assessingisks ofinfection and application ohdditionallPC measure§pecial emphasis is
placed on ARIthat canpresent as epidemics or pandemi€@mmitted and engaged
leadership in healtitare facilities is essential to ensure an institutional safety climate and
continuous anctonsistent application of IPC measures, both during outbreak events and at
all other times.

These guidelines represent an update to iverld Health OrganizatioW(HQ interim
guidelinednfection prevention and control of epiderand pandemigrone acute
respiratory diseases in health cagd0r (16). Theyalso incorporate the emergency guidance
given inthe WHO publicatiomnfection prevention and control during health care for
confirmed, pobable or suspected cases of pandergtidNL) 2009 virus infection and
influenzalike illness2009 (17). It was considered imperative to review and incorporate

! Documents from WHO thatpecificallyaddress the use of vaccines and antivirals for influenza aréviH® guidelines for
the use of seasonal influenza vaccine in humane4(14) and theWHO guidelines for pharmacological management of
pandemic (H1N1) 2009 influenza and other influenza vir2849(15). Recommendations in the current guidelines that
refer to the use of vaccines and antals are based on these documents.
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relevant research data that kra become available since publication of the interim
guidelines in 2007. The revision sva multistage proceshat included &field evaluation and
anextensive literature revienconducted in accordance with the WHO standard for
guideline developmein(18), as well as a review pfactical experiencandlessondearrt
from pandemic influenz& (H1N1) 2009

AWHOSeeringGroup engaged in defining the scope of the revision, establishing guideline
development and external review groups, and ensutifgnecessargeclaratiors of

conflict of interes. It also formulated specific questions for systematic review in several
areasof relevance to these guidelines. Systematic reviesse commissionednd critical
reviews of the literature conducted, as needed, to address these questions. The quality of
evidenceandother important considerationge.g.balance of benefits versus disadvantages,
costs, values and feasibiljtwereassessed and summarized using @mding of
Recommendations Assessment, Development and Evalu&@RADErocess AnnexK).
Recommendations were formulated on that basis #&meh submitted for broad internal and
external peer review.

There has been no changemost of therecommendations contained in the previous
version of these guidelineBowever, additional reference information has been added in
many areas. The importachanges that were made to these guidelines as a result of the
revision process relate to the duration of additional isolation precautions, vaccination of
health-care workersagainst influenza, antiviral prophylaxis fegalth-care workersexposed
to ARIsand environmental ventilationThe guidelines nowecommend

w that additional precaution$or patients with all ARIs should be maintained for the
duration of symptomatic illnesgather thanvarious durations depending on the
pathogen and patient informatin, as was previously recommended

w vaccination ohealth-care workerdor those caring for patients at high risk of
complicated influenza illnegsather thanfor all health-care workersas was previously
recommended; and

w that antiviral prophylaxishoud notroutinely be given tohealth-care workersexposed
to ARIgproviding more clarity to this issue thavas given previously)

Information on the technical details of environmental ventilatismo longer irhis
document because tis informationis now available in a separate WHO publicatiatural
ventilation for infection control in heaklbare settings20® (1). These guidelines retain
reference to natural ventilation as an effective method for IPC.

Themaindocument comprises:

w an introduction to the concepts discussed in the guidelif@sapterl);

w a detailed description ofriie IPCrecommendationsbest practicesand principles
(Chapter2);

w an outline ofthe main components of preparedness pldashealth-care facilitiego
prevent and control ARI outbreaks that may constitute an international public health
concern(Chapter3);

w a description othe research gaps that were identified in relation to these
recommendationgChapterd); and

w annexedhat provide background information for the recommendationshapter2,
including evaluations of the evidence for key recommeratai

This guidance will beeviewed in 206. A guideline review group will be convened to
evaluate the new evidence and revise the recommendation if needed. The Department of
Pandemic an&Epidemidiseases ahe WHO headquarters in Geneva, along withriternal
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partners, will be responsible for coordinating the guideline upditowing theWHO
handbook for guideline developmeiB) procedureslf new evidence that may require
changing current recommendations is published, the guideline will be epdagfore the
review date indicated abovén addition and as companions to this documerggated
summary guidance document and training matertalgeted specifically to health care
workersare currently being prepared.

Therecommendationsire summarizd in the box belowThe decision tables for these
recommendations are provided in Annex K

Recommendations guidelines

Recommendations Quality of Strength of
evidence recommendatior

Use clinical triagetfaearly identification of patients witimARdeto Very low to lov Strong

prevent the transmission of ARI patholgeakktare workeesd other

patients

Respiratory hygiene (i.e. covering the mouth and nose during coughir Very low Strong

sneezing withmaedical mask, tissue, or a sleeve oeflexgtbllowed by
hand hygiene) shoulgtsctiselly people with ARIs to rethedispersal o
respiratory secretions containing potentially infectious particles

Maintain spatial separation (distance of at least 1 m) between each A Very low to lov Strong
and others, includirgglticare worke(svithout the usepafrsonal protective
equipment [PRED reduce the transmission of ARI

Consider the usepatient cohorting (i.e. the placement of patients infec Low to Conditional
colonized with the same labofd@rjfied pathogens in the same design moderate

unit, zone or ward). If cohorting is not pappillepecial measures (i.e. tt

placement of patients Wwatsme suspected diagfiasimmilar epidemiologi

and clinical informatiam the same designated unit, zone or ward) to re

transmission of ARI pathogdmsalticare workeesd other patients.

Use appropriate P&Edetermined by risk assessment (according to the Low to Strong
procedure and suspected pathogen). Appropriate PPE when providin moderate

patients presenting with ARl syndromes may include a combination o

mask (surgical or procedure nghekgslongsleevd gownsand eye

protection (goggles or face shields)

Use PPE, including gloves;dieeged gowns, eye protection (goggles or Very low to lov ~ Conditional
shields)and facial mask (surgical or procedure mask, or particulate re:
during aerosgénerating procedures that have been consistently assoc
an increased risk of transmission of ARI pathogens. The available evi
suggests that performinigeing exposed to endotracheal intubation eith
itself omcombiationwith other procedures (e.g. cardiopulmonary resus
or bronchoscopy) is consistently associated with increased risk of trai

Use adequely ventilated single rooms when performingyasenabhg Very lowto lov  Conditional
procedures that have been consistently associated with increased ris
transmission.

Vaccinathealtkcare workersring for patients at high risk of severe or ~ Very low to lov Strong
complicated influenza disease, to reduce illness and mortality among
patients

Ultraviolet Germicidal Irradiation (UVGI) for disinfectian of air - -
recommendation possible

Implement additional IPC precautions at the time of admission and cc Very low Conditional
the duration of symptomatic illness, and modify according to the pathi

patient information. Always use Standard Precautions. There is no ev

support the routirpphcation of laboratory tests to determine the duratic

precautions.
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1.2

Acute respiratory infections  in health care

Acute respiratory infections (AR the leading cause of morbidity and mortalfitgm
infectious disease the world. Almost four million people die from BRach year, with 98%
of these deathslue to lower respiratory tract infectiaMortality rates are particularly high
in infants, childrenand the elderlyparticularlyin low-incomeand middleincome countries
(19, 20). ARs areone ofthe most frequent causes of consultation or admissiohealth-

care facilities particularly in paediatric servicéal).

Bacteriaare a major cause of lower respiratory tract infection, wiitneptococcus
pneumoniaebeing the most common cause of bacterial commusaitguired pneumonia in
many countriesHoweverthe pathogens that most often cause I&Rwre viruses or mixe
viralcbacterial infections. AR that have epidemic or pandemic potentiahd may pose a
publichealth risk warrant special precautions and preparednéz®).

The incidence of specific ARtheir distribution and the outcome of diseasaries according
to several factorsincluding(23-25):

w environmental conditions (e.g. air pollutants, household crowdimmidity, hygiene,
seasorandtemperature);

w availability and effectiveness of medical care arfdction prevention and controlRQ
measures to contain sprealich as/accines, access twealth-care facilitiesand
isolation capacity;

w host factors sulg as age, cigarettemoking, host ability to transmit infection, immune
status, nutritional status, prior or concurrent infection with other pathogearsd
underlying medical conditions)nd

w pathogenic characteristics, including modes of transmissionstrassibility, virulence
factors (e.g. genes encoding toxins) and microbial load (inoculum size).

Scope of the current guidelines

This document provideecommendations and other informatiarelatingto IPC measures
for ARIs irhealth-care settings, with specific emphasis on ARIs that have the potential for
rapid spread and magauseepidemics or pandemid®r both). Some of the epidemiprone
ARIs may constitute globalpublichealth emergencyAccordingo the Internaional Health
RegulationgIHR, 20 (6) the respiratory disease events that may constitute a public
health emergency of international concern include:

w severe acute respiratory syndrom8ARS)

w human influenza caused by a new subtype, including human episodes of avian
influenza

w pneumonic plagugand

w novel ARsthat can cause largscale outbreaksor outbreaks with high morbidity and
mortality.

Infection prevention and control of epidem@mnd pandemigrone acute respiratory infections 5
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1.3.2

Recommendations for prevention and contrdl pneumonic plague have been addressed in
a previousNorld Health Organizatio®M{HQ publicationOperational guidelines on plague
surveillance, diagnosis, prevention and cont2009 (26), anda summary of IPC precautions
isprovidedin Table 2.1 irthese guidelines.

Tuberaulosis(TB)seldom presents as an ARbwever,its spread has been associated with
health care and is a majgtobal healthconcern.Reconmendations for prevention and
control of TBin health-care facilitiehave been addressed ayprevious WHO publicatiog
WHO policy on TB infection control in healtlre facilities, congregate settings and
households20M (27) ¢ and a summary of IPC precautions is providethéniTable 2.1

Thisdocumern focuses on the most common ARAsd highlighs AR$ of potential concern.
In particular, theseguidelinesaddresdPCprecautionsfor ARsthat:

w cause acute respiratory tract infection, including pneumamdacute respiratory
distress syndrome;

w cause severe disease in susceptible people with apparently normal immune systems;
and

w may constitute a public health emergency of international concern as defined by IHR
(6), exceptin the case opneumonicplague.

ARIs that may constitute a public health emer  gency of
international concern covered in the current document

Severe acute respiratory syndrome

SARS is caused e SARS coronavirus (SARS/)28) that can infect animals and humans.
The diseaswas first reported in Asia in Februa#2003 and spread to people in over

24 countries in AsiaEurope North Americaand South America before the outbreak was
contained(29). SARS is currently not known to be circulating anpeuaple, butit could still
be circulating in animal hosts and mimus re-emerge in humang30). Humanto-human
transmission of SARS occurs mainly through droplediérect contact, although
transmission through infectious respiratory aerosols of various sizgsog@ur at short
range(31).

New influenza virus causing human infection

Influenza viruses can infect many species, including humans, birds, pigs, horses and seals.
Birds, in particular, arthe main reservoir for influenza A virusésfluenza viruses tend to
infect peoplesporadially or in seasonal epidemi¢eccasionally, when a new human
influenza virus emergeg,can cause avorldwide pandemic. Seasonal epidemics are caused
by influenzaviruses that aravell adapted tothe human hostghey circulae in. When an
influenza virus with the capacity to infect humans first emerges in another species, it is not
yet adapted to humans and may circulate in animal hagtserating sporadic human
infections.Becausat may subsequently evolviie ability forsustained humaso-human
transmissionanynew influenza virushat generaes sporadic cases of human infection may
present a pandemic riskhus,early detection, islation and warning of sporadic infectisn

are crucial to minimize the risk of serious public health impfoin new influenza viruses

(32).

Direct transmission of avian influenza viruggacluding H5N1, H7N9, H7MBd HINZ; to
humanshasbeen describedn numerous occasior(83-36), andoften resultsin a high
fatality rate(37). The most important avian virus infecting humans in recent yieassbeen
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avian irfluenza A(H5N1)whichcan be highly pathogenitiumancasesof H5NL were
reported in Hong Kong Special Administrative Region ($4ft)ajn 1997, and have been
found in other countries since 2003. Becadgel5NL) is believed to be circulating widely
amongwild birds more casesn peopleare expected. Most instances of avian influenza
infection inpeoplehave resulted from contact with infected poultry (e.g. domesticated
chickens, ducks or turkeys) or surfaces eomnated with secretionsr excretions from
infected birdg(33-40). So far however,no efficient or sustained humato-human
transmission of avian influenza A(H5N1) has been dematest. In the potential cases of
humarnto-humantransmissioninfectionwas associated with closextensive unprotected
contact, suggestinthat the virus might havepread through respiratory droplets or contact
(37, 41).

Pandemic influenzA (H1N1) 200 virusresulted from genetic reassortment of swine, avian
and human virusesand itis efficiently spread througthumanto-human transmissio42).
First recognize in North Americain April 2009 A(H1IN1)pdm0Subsequently spreharound
the globe causing a pandemiaetweenJune 200 until August 200 (43, 44).

1.3.3 Novel acute respiratory infection s with potential for a high public health impact

Infectious diseases have sprkacross populations and regions throughout history, and it is
likely that newly emerging infectious diseases will continue to be identified. Many infectious
diseases with animal reservoirs can sometimes infect humams.examples that occurred

after the 2009 influenza pandemic are human cases of influenza A(H7N9) which first
occurred in 2013, and of Middle East Respiratory Syndrome (MERS) coronavirus from 2012

Thefollowing factors havéeen associated with the emergence and spread of infectious
diseaseg22, 45):

w changes in human demographics and behayiour

impact of new technologies and industrijes

economic development and changes in larss

increased international travel ammbmmerce

microbial adaptation anghange

poor implementationof publichealth measuresand

sharing an environment with domestic or wild animaigludingbirds.

€ g e € ¢ ¢€

When a new infectious diseaseidentified, the modes of transmission are not well
understood. The epidemiological and micimlbgical studiesieeded todetermine the
modes of transmission and identify possilf&measures may be protracted. Due to the
lack of information on modes of spreatiyborne andContact Precautionss well as eye
protection, should be added to the routin§tandard Precautionshenever possiblgo
reduce the risk of transmission of a newlynerging agenfAnnexB describe$tandardand
other precaution3. These precautions should be implemented until further studies reveal
the mode of transmissionEpidemiological and clinical cluean indicate whenadditional
precautionsare neededSection2.1).

It isessentiato maintain close surveillance béalth-care workerdrom the very beginning
of anoutbreak with a novel pathoge and during the outbreaksince this could offer

! Information on current infectious disease outbreaks can be found at http://www.who.int/csr/disease/en/.
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importantinformation about means of transmission, both for community and heedtte
associated transmission.

1.4 Infection prevention and control  guiding principles

The conditions and levels of complexityhigalth-care facilitiessary within and between
countries. Policynakers and health administrators should identify strategies witimal
costeffectiveness ratios based on tfecilitiestpbotential for sustainable andontinuous

gualityimprovement.

Theprinciplesof IPCfor AR patient careinclude

w early and rapid recognition of patients
application of routindPCprecautions(Standard Precaution®r all patients
additional precautionsn selected patients (e.g. based on the presumptive diaghosis

establisiment ofan IPCinfrastructure for thehealth-care facilityto supportIPC
activities

€ e ¢

IPCstrategies irhealth-care facilitiesare commonly based ogarly recognition and source
control, administrative controls, environmental and engineeringtoas, and personal
protective equipment (PPE).

1.4.1 Early recognition and source control

Infected patientsarethe main source of pathogens in healthre settingsand reducingr
preverting the dissemination ahe infectious agent from the source is criticihese
methodsof reduction andoreventioninclude promotion of respiratory hygienéiinexb,
SectionB.1.3), early recognition and investigatioprompt implementation ofPC
precautions reporting and surve#ince and treatment tomakepatients non-infectious

1.4.2 Administrative controls

Thehealth-care facilitynanagementeamneedsto ensure thatthe necessaryesourcesare
availablefor implementation ofiPCmeasures. Thesesourcedncludethe establishment of
sustainabldPCinfrastructures and activitieslear policies on early recognition of IARf
potential concernaccess tgrompt laboratory testing for identification of the etiologic
agent implementation of appropriatéPCmeasures (g. Standard Precautiorer all
patients), andappropriateclinicaltriage and placemenbf patients provision ofregular
supplies and organization of servicefhemanagementeam should alsandertakestaff
planning to promote an adequate patietu-staff ratio, provide staff trainingand establish
appropriateprogrammes fostaff vaccinatiorand prophylaxis.

1.4.3 Environmental and engineering controls

Environmentabnd engineering controlsim toreducethe concentration of infectious
respiratory aerosols (e.g. droplet nuclei) in the air and to redbeecontaminaton of
surfaces andhanimate objectsExamples of primary engineering controls for infectious
respiratory aerosols include adequate envirosmtal ventilation and spatial separatipwith
a distance of at least m between patientsAdequate environmental ventilation especially
important to reduce the transmission of pathogens that are transmitted through the
airborne route (e.g. pulmonariB, measlesandchickenpox)For infectious agents that
spread by contacimportant environmental control methodscludecleaning and
disinfection of contaminated surfaces am@nimate objects
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1.4.4 Personal protective equipment

Thesestrategiesall serve b reduce, but do not eliminatghe possibility of exposure to
respiratory pathogensThe appropriate use of PPE servefuiher reduce the riskef
transmission ofespiratory pathogensathealth-care workersand otherpeopleinteracting

with the patierts in thehealth-care facility The use of PPE should be defined by policies and
procedures addressing isolation precautions. il bffectivenessiependson adequate and
regular supplies, adequate staff training, proper hand hygiene iangharticular appropriate
human behaviour.

All thesecontrols are connectedandshould be harmonized to promotenanstitutional
culture ofsafety.

1.5 Guideline development process

Theseguidelineswere developed according the WHOhandbook for guideline
development2012 (18). WHO commissioned/stematicreviewsand critical reviews of the
literature as applicableEvery attempt was made tdeveloprecommendationghat focused
on priority or controversial areasisingsystematic reviews and evidence summaries
according to theGrading of Recommendations Assessment, Development and Evaluation
(GRADJEapproach(18, 46-50) (AnnexK) The GRADE approach provides a structured and
transparent assessment of the quality of evidence and its application to the guidelines
process. A hierarétal approach was used reviewthe evidencewhenformulating the
recommendations itheseguidelines, with the highesrankinggiven to systematic reviews
of human studiesQuality of evidencavas ranked fromrandomized trial§deemed to be of
highest quality)followed byprospective cohorstudies retrospective cohorstudies and
finally controlled beforeand-after studieglowest quality. Similarly, priority of studies was
ranked fromin vivo animal studies relevant to the togileemed to be ohighest priority) to
in vitro laboratory stdlies relevant to the topic antheoretical consideations (lowest

priority). The scientific evidence was alassessedor inconsistencyindirectness,
imprecision, reporting bias, and other potential sourcebiak.The summaries afach
systematic revievare provided in the Annex L, and the evidencefipge are available in
published systematic reviews and referenced in the decision tables (Annex K) and in the
Annex L.

Quality of evidence was considered of major importancdemelopingthe guidelinesin
addition, we considerethe balance of the bendt or desired effects versus the
disadvantages or undesired effertmlues and preferences from a global perspective
including those of frontine healthcare workerscostand resource implicationgnd the
feasibility of adopting a recommendati¢h8, 46-50). The recommendations were discussed
internally with a Workingsroup within WHQand then submitted to members of the Global
Infection Prevention and Control NetwoftsIPCNjor review and feedback. Folling the
technical consultation meeting with th@IPCNadditional changes were madehedraft of
these guidelinesvasalsosubmitted for broad internal and external review.
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Recommendations for early recognition and source control

Early recognitionof AR$ andapplication ofsource contrglincludingrespiratory hygiengare
administrative control measuresmed atreducingor preverting the dissemination of
infectious agerd from the sourceThe early identificationisolationandreporting of ARs of
potential concerrare therefore central toeffective containment and treatment.

Recommendations for health -care facilities and public health authorities
Health -care facilities

w Use clinical tage for early identificationf patients with ARIs to prevent the
transmission of ARI pathogenshealth-care workersand other patientgStrong
recommendation, very low to low quality of eviden¢2y, 51) (AnnexK, TableK 1).
Regularly monitor and evaluatke clinical triage systerto ensure effectivenesgb?2-

55),

w Place ARI patienia an area separate from other patientand evaluag clinical and
epidemiological aspects of the caage soon as possib(1, 52, 56). Complement
investigation with laboratory evaluation if applicalff, 58).

w In people with ARIs,couragethe use ofrespiratoryhygiene(i.e.covering the mouth
and nose during coughing or sneezimith amedical masksurgical or procedure
maskH, cloth masktissue sleeve offlexed elbow, followed by hand hygieneo reduce
the dispersal of respiratory secretions taiming potentially infectious partickSrong
recommendation, very low quality of evidendg7, 51, 59-63) (AnnexK, TableK 2).

w Implementaddtional IPGprecautionspromptly according to the suspected pathogen
(Table2.1) (64).

w Report all available essential information regarding episodes ¢ ARpotential
concern topublic healthauthorities via the local surveillance system. This is in line with
the requirements of théHR (200p(6), which have beein force since June 2007. The
IHR(2005)require the international notification to WHO [States Partiesf events that
may constitute a public health emergenafyinternational concern.

Public health authorities

w Establish channels to informealth-care fcilitiesand the community about ongoing
epidemic AR, so thatthe facilitieswill be aware of the extenaind types of problems
likely tobe encountered.

Early recognition of ARofpotential public health conga may be difficulf given the large
number of etiologial agents and the similarities of presentation of patients walute
respiratorydiseaseAlthough the case definition may vary according to the specific disease,
there are some generapidemiological and clinical clues to prompt suspiceasoutlined
below:

w Epidemiological cluesA patient's history of travel t@reaswhere there are patients
known to beinfected withan ARof potential concern within the known or suspected

Infection prevention and control of epidem@mnd pandemigrone acute respiratory infections 11
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incubatian period possible occupational exposure to pathogens or novel agents causing
ARs of potential concerrunprotected contact with patients with ARof potential

concern within the known or suspected incubation periodbeing part of a rapidly
spreadingcluster of patients with AR unknown causés?2, 65-69), includng exposure

to household members with ARFamily members who live with patienssth ARs of
potential concerrcan be assumed to have been exposed to the sanmigafiRcouldbe
evaluated forboth epidemiologial clues and activinfection (52, 53, 69-75). For novel
agents, the epidemiological clues may chaagadditional informationbecomes

available.

w Clinical clueg All patients who present with, or who have died of, unexplained severe
acute febrile respiratory illness (e.g. feveB8 °C, couglor shortness of breathin the
presence or absence ofher severe unexplained illness (e.g. encephalopathy or
diarrhoea)(52, 53, 69-73), with an exposure history consistent with the AR potential
concern mentioned abovevithin the known or suspected incubation period.

Rationale

Prompt identification of ARI patients will enable the immediate implemgaoiteof IPC
measuresreduce transmission to others in thealth-care facility andthus prevent
outbreaks of epidemiprone infections

Since ptients with severéAR§ tend to seek care d&ealth-care facilitiessuch facilitiesare
criticalin identifying early signals of emerging l&Rhatcouldconstitute a public health
emergency eitherlocally or internationally. Early identification and reporting offers an
opportunity for successful containment. Prompt identification and management of patients,
hedth-care workerr visitors who may be infected with an KRR potential concern with
pandemic and epidemic potential are key administrative control measuiless, theyare
criticalto minimize the risk of healtgareassociated transmission and to enable an efficient
public health response. The response includes implementation of adedfa@reasures,
patient treatment and immediate reporting. The recognition of possible episodes depends
on the case definition, whicmay evolve as additional epidemiological and clinical
information becomes available.
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Figure21 Decisiortree forinfection prevention and contméasuredor patients known or
suspectedo have aracute respiratory infection

Y  HCWs should perform adequate hand hygiene, use
medical mask and, if splashes onto eyes are
anticipated, eye protection (goggles/face shield)
(Table 2.1)

Y  Pediatric patients with clinical symptoms and signs
indicating specific diagnosis (e.g. croup for

Patient enters triage with parainfluenza, acute bronchiolitis for respiratory

symptoms of acute febrile syncytial virus), especially during seasonal outbreaks,

respiratory illness may require isolation precautions (Table 2.1) as soon
as possible

Y  Encourage respiratory hygiene (i.e. use of medical
mask or tissues when coughing or sneezing followed
by hand hygiene) by the patient in the waiting room

Y  If possible, accommodate patients at least 1 m away
from other patients

Y  HCWs should use PPE (medical mask, eye
protection, gown and gloves) and perform adequate

h 4 hand hygiene (Table 2.1)

plus clinical and Y  Use separate adequately ventilated or Airborne

epidemiological clues for Precaution” room (Table 2.1)

ARI of potential concern® Y If no separate room available, cohort patients with
same laboratory-confirmed etiological diagnosis

Y  If etiology cannot be laboratory confirmed and no
separate room, adopt special measures®

y y

Patient diagnosed with ARI

Other diagnosis
of potential concern®

Report to public
health authorities

IPC precautions (Table 2.1) Reassess IPC
to remain in place for the precautions (Table 2.1)
duration of symptomatic
illness (see Section 2.2.4)

#For the purpose of this document, IBRf potential concern include SARS, new influenza virus causing huma
infection (e.g. human cases of avian influenza), and novel orgarsigsing ARs that can cause outbreaks with
high morbidity and mortalityClinical and epidemiologa clues (Sectio2.1) includesevere disease in a
previously healthy host, exposure to household member or close contact with selarei#& of cases, travel,
exposure to ill animals or laboratory.

PAirborne Precaution roors include both mechanically and naturally ventilated roomsawith ACH and
controlled direction of airflowqee Glossaly

‘The term fispeci al measureso means all owing pati
asimilar diagnos to share a room, but with a spatial separatiat tefastl m.
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Table21 Infection prevention and contpoécautions fohealthcare workerand caregivers providing care for patients adgthe respiratory
infectionand tuberculosis
Precaution No pathogen Pathogen
identified, no risk | Bacterial B OterARI viruseq Influenza virus |New influenza | SARS Novel ARI
factor forTB or | ARp including (e.g. with sustained |virus with no
ARI of potential | yjague parainfluenza | humanto-human| sustained
concern (e.g. RSV, adenovirug transmission | humanto-
influenzaike (e.g. seasonal |human
illnesswithout risk influenza, transmission
factor for ARI of pandemic (e.g. avian
potential concern influenza) influenza)
Hand hygiene Yes Yes Yes Yes Yes Yes Yes Yes
. Risk Risk .
Gloves Risk assessmént assessmeht | assessmeht Yes Risk assessmer Yes Yes Yes
. Risk Risk .
Gown Risk assessmént assessmeht | assessmeht Yes Risk assessmer Yes Yes Yes
. . . Risk . .
Eye protection Risk assessmeént | Risk assessmE assessment Risk assessmén| Risk assessmér Yes Yes Yes
Medical mask fezalth .
care workeend Yes Risk assessmg No ﬁ'g; assessmen Yes Ye$ Yes$ Not routinely
caregivers
Particulate forroom 1\, No Yes No No Not routinély | Not routinély | Yes
respirator | €Ntry
forHealth | withirl m of . .
care patient No No Yes No No Not routingly | Not routinély | Yes
workers | for aerosel
and generating | Ye$ Yeg Yes Yes Yes Yes Yes Yesk
caregivery procedurés
Medical mask for patieg
when outside isolation| Yes Yes Yes Yes Yes Yes Yes Yes
areas
Adequatelyentilated Yes, if available |No No Yes, if available | Yes, if available| Yes Yes Not routinely

separate room

14
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Precaution No pathogen Pathogen

identified, no risk | Bacterial B OtherARI viruses Influenza virus |New influenza | SARS Novel AR

factor forTB or | ARy including (e.0. with sustained |virus with no

ARI of potential | yjague parainfluenza | humanto-human| sustained

concern (e.g. RSV, adenovirug transmission | humanto-

influenzaike (e.g. seasonal |human

illnesswithout risk influenza, transmission

factor for ARI of pandemic (e.g. avian

potential concern influenza) influenza)
Airborn@recaution No No Yes No No Not routinely | Not routinely | Yes
Summary efolation Standard Standard Standard Standard Standard Standard Standard Standard
precautiorfer routine | proplet - - Droplet Droplet Droplet Droplet -
patient care, excludm -- - - Contact - Contact Contact Contact
aerosefjenerating - -
proceduré@dnnex B) |- - Airborne -- -- -- -- Airborne

ARI, acute respiratory infetB@h;infection prevention and c&8io);respiratory syncytial virus; SARS, severe acute respiratory syndrome; TB, tuberculosis

aBacterial ARI refers to common bacterial respiratory infections caused by orgameptacsgchsapneumqtiaemophilus influenfz@amydophikpp. antlycoplasma pneumaniae

b When a novel ARI is newly identified, the mode of transmission is usually unknown. Implement the higheSpeaclatibe seviditbe situation and mode of transmission is clarified.

¢ Perform hand hygiene in accordan&tanitiard PraggongAnne)B).

d Gloves and gowns should be worn in accord@teedstt Precauti¢hsneB). If glove demand is likely to exceed supply, glove use should always be prioritized for contact with blood and
body fluids (nonsterile gloves), anc edtiiaterile sites (sterile gloves).

elf splashing with blood or other body fluids is anticipated and gownsesistartt uichterproof apron should be worn over the gown.

f Facial protectidre. anedical mask and eye protdetyenvisogoggleysor a face shiekhould be used in accordance with Standard Prechetitifsaby worksif activities are likely to

generate splashes or sprays of blood, body fluids, secretions and excretions onto mucosa of eyes, nieseocontathwathifipatient with respiratory symptoms (e.g. coughing/sneezing)
and sprays of secretions may reach the mucosa of eyes, nose or mouth.

g Adenovirus ARI may require use of medical mask

h As of the publication of this dogumesustainediefent human-human émsmission of avian influeftz&Mljs known to have occurred, and the available evidence does not suggest airborne
transmission from humans to humans. Therefore a medical mask is adequate for routine care.

i The current evidescggests that SARS transmission irchealflettings occurs mainly by droplet and contaberefdes medical mask is adequate for routine care

j See Table K4, Annex K.

k Some aerosgeknerating procedures have been associated withriskreagadsmission of SARBEA; Annext, Table.1). The available evidence suggests performing or being exposed

to endotracheal intubation either by itself or combined with other procedures (e.g. cardiopulmonary respgtiteiocgistanthoassociated with increased risk of transh3sdR&

The risk of transmission of other ARI when performing-fenaeatisglprocedures is currently unknown.

| If medical masks are not available, use other metispitafory hygigeeg.covering the mouth and motissues or flexed ellfollowed by hand hygjene

mThese are common pathogens in children, who may not be able to comply with this recommendation.

n Cohort patients with the same diagnosis. If this is ngtlposgilaliient beds at |1éas(3 feet)apart.

o Airborne Bcaution rooms can be naturally or mechanically ventilated, wittnsitigpratate of 160 I/s/patiahteast Aair changes per hand controlled direction of airflow.

p Airborneidcaution rooms, if available, should be prioritized for patients with airborne infection¥Bebigkelnposadmeasles) and for those with novel organisms causing ARI.
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2.2 Recommendations for administrative control strategies for health -
care facilities

EffectivelPCprogrammes canreduce the frequency and financial burdehhealth-care
associated infection&6-78). Thel0-yearlong SENICStudyon the Efficacy of Nosocomial
InfectionControl)studyin the United &tesof Americashowedthat organizedRC
progranmes areboth effectiveand costeffective(77). Currently IPCprogranmes are
consideredan integral part of the delivery of patieoare' (79, 80). In addition to the
recommendations for earlgecognitionand source control described 8ection2.1, the
followingadministrative control strategies fdPCprogranmes inhealth-care facilities
outlined below are recommended.

For all ARs

w Strengthen or establish dPCcommittee andiPCprogrammes with trained personnel
to keep policies curren2, 53, 69-75, 79, 81, 82).

w Monitor andincrease compliance withPCprecautionsusing evidencebased methods
including multimodal strategies (e.g. change in infrastructure, education, posters,
reminders, senior management engagemeantd performance feedbackB3-85).

w Educatehealth-care workersabout ARIs, including tH®C precaution® be usedor
patientswho presentwith afebrile ARI(55, 86, 87).

w Ensure that adequatlPCsupplies are provide(b5, 87-89), for example

i handhygiene facilitiege.g.soap and clean running water, alcoHizsed hand rub,
andpaper orsingleuse towel$;

i PPE for patient care (e.g. nkasrespirators, gowns, giresandeye protection);

i PPE for heavy duties (e.g. closed protective footwear, water@apains and rubber
gloves)and

i an adequate supply of appropriateaterials forcleaning and disinfection.

For ARs of potential concern

w Reinforce thehealth-care¥ | O AsfsteintBaftdggers patients and visitors to
immediately alerthealth-care workergo symptoms ofsevere febrileARI(e.g.
sigrposting all entrances and clinical evaluation aresisch as emergency
departments) in areaswith reported AR$ of ptential concern(90).

w Increase surveillance to detect evidence of transmission to other patientheaith-
care workersvhena patient with aconfirmed ARof potential concern has been
admitted to the facility(91-93).

Rationale

Hospital adminis@tors and governments play a key rolepieventingthe spread of health
careassociated pathogertsy creating the necessary conditionsantinstitutional level.
Targets for improvement includeriiten guidelines, availability of necessary resources {staf
and supplies), promotion of a culture or tradition of adherencéRGpractices, and
administrative leadership or suppoitnportant opportunities for improvemennclude

! For more details consulhe WHO documen€ore components for infection prevention and control program@@s
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enhancingndividual and institutional attitude® the feasibility of making chayes,
obtaining active participation, and promoting a safety climate.

In the SARS outbreaknportant factors associated with compliance were the perception of
health-care workesthat their facilities had clear policies and protocols, the perceived
attitudes and actions of managemealboutthe importance of occupational health and

safety, adequate training ilPCprocedures, and fast access to specialists. Education, regular
supples, adequate staffing, institutional climate and leadership are the cornerstones for
promotion of goodPCpractices(88). It is essential thahealth-care facilitieglevelop
preparedness plans addressing seelements Chapterd).

Isolation precautions

IPCprecautionsare measures designed to minimize the risk of transmission of infections.
Suchprecautions are typically separated inBtandard Precautiorend additional
precautions such asContact Dropletand Airborne PrecautionsAnnexB summarizegshe
application and principles @tandardand additional precautioni health care

Additional precautionsmay beneeded depenthgon:

w the suspected or confirmed causative agents of thésf83, 65, 67-69, 94);

w the presence of epidemiological and clinical clues suggg#tiat patients have AR of
potential concernand

w the typesof contactand procedures that are undertakevith patients with ARIs

IPC precautions to be applied when a patient with a suspected acute respiratory
infection presents to a health -care facility

w Apply Standard Precaution®utinelyto ALLpatients inALLhealth-care settingg95)
(AnnexB).

w ApplyStandardand Droplet PrecautiongAnnexB)at the initial evaluation oé patient
with asuspected ARI. Modify isolation precautions according to the specific diagnosis
as it becomes availabl@able2.1).

w ApplyStandard Contactand Droplet Precaution§AnnexB) at initial evaluation of
paediatric patient presenting/ith a suspected\RI during the peak season of certain
viruses (e.g. croup and parainfluenza, acute bronchigditid respiratory syncytial
virus). Modify isolation precautions according to the specific diagndals€2.1).

w Evaluatethe risk to determinewhether additional protective measures may be
necessaryfor examplewhen providing care for patients infected with some specific
pathogens Table2.1). If thepatient has indications suggestive of a novel ARI with
epidemicor pandemic potential $ectionl.3.3) and the route of transmission has not
been establishedadd Airborne and Contact Precautionglus eye protectionto
Standard Precaution@\nnexB).

Rationale

Because droplets are the major mode of transmission fostARS$, Droplet Precautions
should be applied in addition tS8tandard Precautionshen an ARI is suspectethis is of
particular importance in clinical areas thaceivenew patientswho do not yet have a
diagnosige.g. outpatient departmenandemergency room). Therompt appliation of
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appropriate isolation precautions in these clinical areas, in particcdar helpto mitigate
spread of infections within thécility. However,sinceother modes of transmissioare
sometimesinvolvedin ARI transmissiqrthe type ofprecautionsusedshould bereviewed
once diagnosis has been confirm@able2.1). In addition,enhancedisolation precautions
arewarranted formedicalprocedures withconsistentlydocumented increased risk of
infection transmissionXnnexA, SectionA.1; AnnexL, TableL.1).

Details of differat types of isolation precautions are describeddimnexB.

2.2.2 Cohorting and special measures

For all ARs

w Gonsider the use gpatient cohortingg that is, place patients infected or colonized with
the samelaboratory-confirmedpathogens in the same designated unit, zone or ward
(with or without the same staffy; to reduce transmission of ARI pathogenshaalth
care workersand other patient§Conditional recommendation, low to moderate quality
of evidence)51) (AnnexK, TableK4).

w Whenthere is nolaboratory confirmationapplyspecial measuresthat is, plae
patients with the same suspected diagnosis (similar epidemiological and clinical
information) in the same designated unit, zone or wénith or without the same staff)
¢ to reduce transmission of ARI pathogenshtalth-care workersand other patients
(Gonditional recommendation, low to moderate quality of evidenel) (AnnexK,
TableK4).

w Avoid sharing of equipmentif sharing isinavoidable, ensure that reusable equipment
isappropriately disinfected between patien85).

For ARs of potential concern

w If singlerooms used fothe isolation of AR of potential concerre insuficient forthe
number ofindividuak, apply either cohortingf patientsor special measures.

w For patientcare unitsthat house patients with ARIs of potential concemherever
possible assigrhealth-care workeravho are experienced with IPC for ARbsla
outbreak settingsAlso, ifpossiblethese workersi K2 dzf R y 20 aFt 2F G¢ 2 NJ
other patientcare areas.

w Limit the number opeopleentering the assigned undr area for isolation, cohorting or
special measureso the minimum number required for patient care and supp(@®,
96).

2.2.3 Transport of patients inside and outside health -care facilities
Patient transport within  health -care facilities

For all ARs

w Encourage the use of medical masks by patients with ARI during transport or when care
is necessary outside of the isolation ro@marea(51, 95) (AnnexK, TableK.2). If
medical masks are not availalbe not tolerated by the patientother methodgo
reduce the dispersal of respiratory secretipirecludingcovering the mouttand nose
with atissueor flexed elbowduring coughingr sneezing90), can be used, and should
be followed byhand hygiend97, 98). For more information on respiratory hygiene, see
AnnexB.
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For ARs of potential concern
Implement the measuredescribed aboe for all ARIs, pluthe following measures:

w Avoid he movement and transport of patients out of the isolation roomareaunless
medically necessar®5). The use of designated portab¥eray equipment and other
important diagnostic equipment mayake this easielf transport isnecessaryuse
routes of transport that minimizéhe exposure of staff, other patients and visitots
potentialinfection.

w As soon as possibleotify the recaving areaof the patient's diagnosis and precautions
that will be requirecbeforedl KS LI 6 ASYy 1 Q& | NNRA G f &

w dean and disinfecsurfaceghat the patient comes into contact witfe.g. bedpafter use
99).

w Ensurehat health-care workersvho aretransportingpatientswith an AR of potential
concernwear appropriate PP&nd performhand hygienafterwards(51).

Pre-hospital care and transport outside  health -care facilities
For allARs

w Screen patients with severe acute febrile respiratory illness for risk faatseciated
with ARs of potential concerif52, 66, 100).

w After pre-hospital care or transport has been providedl]dw recommended
procedures fowastedisposal andfor cleaning and disinfectingmergency vehickeand
reusable patientcare equipmentas described fo6tandard Precaution@nnexB) (95).

w Avoid crowding of patients during examination and in outpatient treatment a(@fs

For ARs of poential concern
Implement the measuredescribed abovéor all ARIsplusthe following measures:

w Avoidaerosotgeneratingprocedures associated with risk of pathogesnsmission (e.g.
intubation) during prehospital care and transpartnlessrequired for lifesupport(101,
102). (AnnexA, SectiorA.1)

w Ensure thatransport vehicls have as higlavolume of air exchangas possiblée.g.by
opening the windows{l). Separatethe driverQ @nd patientd é@mpartmenswhenever
possible

w Notify the receiving facility as soon as possible before arrival that a patient with a
suspected ARf potential concerris due to arriveand indicatavhether additional
precautionsare required.
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2.2.4 Duration of infection prevention and control prec autions and patient discharge
Duration of IPC precautions

For all ARs

Always implement Standard Precautiofraplementadditional IPC precautions
(Section2.2.1)at the time of admissiorand continuefor the duration of symptomatic
illness modifying according tahe pathogen and patient informatio{Table 2.1and
TableK 10)! Do not routinely uséaboratory testso determine the duration ofIPC
precautions as there is no evidence that this is effect{¢83, 104).

For ARs ofpotential concern
Avian anchumaninfluenza

The lateskevidence inétates that at least 80% of pandemic HliNfluenza transmission
eventsoccurwithin 2 daysof symptomonset(104). Althoughearlierresearch haguggestd
that influenza virushedding may be protracteid infants(105) and young childrei(106),
evidencefrom householdsettingsnow suggests that this shedding may not translate iato
increasel risk of influenza transmissiqi04). Thereforethe recommended duration of
additional IPC precautiorier influenza is the same as for ARIgeneralsee above)

Severe acute respiratory syndrome

The duration of infectivity for SARS is not well defined. Although it has been reported that
conversion taa negative reverse transcriptas@olymerase chain reaction (HFPICR) may take

a long time (media30 days, longes81 days), the clinicadnd epidemidogicalsignificance of
this conversion is not known. In studies in Hong K8AR, Chinano SAREoVcould be
cultured from clinicabamplesoncethe infected patients becamasymptomatiq107).

Newly emergingARs

Implementadditional IPC precautiors the time of admissiorand continuefor the

duration of symptomatidliness modifying according to the pdtogen and patient
information. Basethe precautions used and their duration on information aibo
transmission risk as it becomes availallled on local health authority recommendations. It
may be prudent to implement the highest levellBIC precautiongossible, including the use
of particulate respirators, until the mode of transmission is Gikedli

Discharge of patients infected with  an ARI of potential concern

These are theecommendations suggestddr dischargingatientswho arestill
symptomatic

w Determine whether or not talischargehe patient onthe basis of theiclinical
condition. Ifa patient with an ARof potential concern no longer requires hospital care,
assesshe infection riskbefore dischargdyassessing KS LJ 6 ASy i Qa K2YS
A sample checklist is providedAmnexC. To reduce the risk of transmission in the
home setting, avoiddischargng patients iflPCmeasures cannot bienplemented, (74,

75).

! patient information (e.g. age, immune status and medication) should be considered in situations where there is
concern that a patient may be infectious for a prolonged period.
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w Educate ptientsandtheir family membersbout personal hygiene and badieC
measures (e.gespiratory hygienehand hygiene, use of PPE if necessamg adequate
ventilation of rooms)51, 108, 109).

w Enquireabouthousehold memberssho may be at higher risk of ARIs or their
complications Such people include those who anemunocompromised, pregnant
women, people with chronic illness (e.g. heart, lung or kidney diseasesickld cell
disease), young childrer 2 years of age)andthe elderly & 65years of age)These
individualsshould not have contact with the patient untile patientis asymptomaticlf
this is not possibld, f 4§ SNy I G A @S K2dzaAy3a RdzNdoyldbe § KS LI § A
considered110, 111).

w Providethe patient or caregiver with instructionfor follow-up clinic visits and a means
to contact a healtkcare provider, if necessafg12, 113).

2.2.5 Family member and visitor s

For all ARs

w Advise visitorabout the possible risk of ARansmissionandaskthem aboutwhether
they have angymptomsbeforethey enter the facilityor ward (96, 114-116).

w Inthe case of a paediatric patiemncourageand supportparents relativesor legal
guardians to accompany thahild throughout the hospitalizatiofl17, 118). Parents
relativesor legal guardiansould alsaassist in providing care #RIpatients insome
situations (e.gwhere there is dack of resourcés provided that it is possible to ensure
hand hygieneand anadequate supplyf PPE (witliraining and supervision of PPE jse
(117,119).

For ARs of potential concern
Implementthe recommendationgiven abovedor all ARIsplus the following measures

w Instructvisitorsaboutthe appropriateuseof PPE and hartygienebefore entry into
anisolation roomor area(115, 120).

w Evaluatdamily members and visitors with respiratory symptoms as possible céses
AR of potential concerr(74, 96, 115, 116, 121).

Rationale

Care ofa patient in isolationrcanbecome a challenge when

w resourcesare inadequate

w the patient has poohygiere habits or cannot assist in maintainitigC precautions

w the patient receives visitors

w family members are frequently involved in the care of the patient.

Neverthelessit is essential thatite patient's right to receive visitnd the child's right to be
accompanied by a parentelative orlegal guardiarns guaranteed.Therefore the riskof ARI

transmissiorshould be mitigated bprovidinglPC instructions twisitors and accompanying
guardans
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2.2.6

2.2.7

Specimen collection , transport and handling within health -care facilities

For dl ARs

w Ensurehat health-care workersvho collect specimens from patients with ARIs wear
appropriate PPETable2.1).

w Place pecimens for transport in leagroof specimen bagthat have a separate sealable
pocket for the specimen (i.e. a plastimhazardspecimen bag), witthe patientQ label
on the specimen container, araiclearly written request fornf122).

w Ensurehat personnel who transport specimens are trained in safe handling practices
and spill decontamination procedurés23).

w Ensureghat laboratoriesin healthcare facilitiesadhere to best biosafety practices
according to the type of organism begimandled124).

ForARs of potential concern
Implementthe recommendationgiven above for all ARIglus the following measures

w Deliver all specimens by hand whenever possible. Do nopmsematictube systems
to transport specimen§l25).

w State the name of the suspected ARI of potential concern clearlgeogaccompanying
request form. Notifythe laboratory asoonas possible that the specimen is being
transported.

Rationale

Allspecimens should be regarded as potentially infectious,raadth-care workeravho
collect or transport clinical specimens should adhere rigorousBtamdardPrecautionsto
minimize the possibility of exposure to pathogens. For further information on specimen
handling and collection guidelines, see:

w WHO laboratory biosafety guidelines for handling specimens suspecteditaiinaug
avian influenza A viry20® (126);

w WHO guidelines for the collection of human specimens for laboratory diagnosis of avian

influenza infection2005(127).

For further information on lab@tory biosafety guidelines, sébe WHOaboratory
biosafetymanual 2004(128).

Health -care worker vaccination and o ccupational health
Health -care facility administrators

w Vaccinatehealth-care workes caring for patientsvho areat higrer risk of severe or
comgicated influenzaliseaseto reduce illness and mortality among these patients
(Strong recommendation, very low to low quality of evidend@®9-131) (AnnexK,
Tablek8).!

w Inform health-care workeswho are athigh risk of severe or complicated illness from
influenzaand ARs of potential concern about the medical riskproviding cardo ARI
patientsand offeralternativework assignment§l11, 132, 133).

w Develop asurveillance systerfor health-care workesfor influenzalike illness (ILI).

! Refer to theWHOGuidelines for the use of seasonal influenza vaccine in hsiatarisk of HSN1 infectio2004(14).
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w Excludehealth-care workeswith ILI from unitszones owards that house patient
populations that are at high risk of severe diseisen AR§ (e.g. neonatal intensive
care unit andhaematopoieticstem cell transplantatiomnit) (134-137).

Special recommendations fbealth-care facilitiesnanaging patients with ARof potential
concernare as follows:

w Keep a register diealth-care workeswho have provided care for patients with ISRf
potential concernfor contact tracing138).

w Develop a system to monitdrealthO I NB  giaith, SsNdigliyhat of workers
providing care for patients with ARof potential concerrnthat usesselfreporting by
symptomaticworkers(AnnexD) (139, 140). Provide prompt accede diagnosis,
counsdlingand treatment if these are available.

w Antiviral prophylaxis is not routinely recommendéidocal policrecommendsantiviral
prophylaxishealth-care facilityadministrators should¢ontact public heat officials for
assistance in obtaining adequate supplies for prophylaxiealkh-care workers
providing care for patients with ARof potential concern, in lineith local guidance.
Details of appropriate usefantiviral prophylaxisor influenzaare provided inWVNHO
guideliresfor pharmacological management paindemigHLN1)2009 influenza and
other influenzaviruses 2010 (15).

w Consider dvelogng methods to provide additional support teealth-care workers
taking cae of patients with AR of potential concerige.g. emotional and family
support), as necessafy4l, 142).

Health -care workers who provide car e for patients known or suspected to be infected
with an ARI of potential concern

w Organizenealth-care workersnto groups designated for caring for patien@eck
temperature regularly (e.g. before each work shift), and monitor for symptoms of ILI
(cough, sore throaanddifficulty in breathing) for 10 days after last possible exposure
to a patient withan AR of potential concerr{AnnexD) (93, 143).

w Adviseworkersto take the following actions if they develop a fewe38 °C or
symptoms of IL{93, 144):

i stop work immediately odo not report to work
i limit interactions with others
i exclude themselves from public areasd

i notify management othe team dealing withiPCandoccupational health that they
are symptomatic and have had contact with patients with an ARI of potential
conern.

Rationale

During ARloutbreaks health-care workersan become infected either through exposure in

the community or in thénealth-care facility(i.e. not necessarily as a result of patient
exposure)145). Once infectedthese workersan serve as sources of transmission to other
staff and to their patients, whaay beat higher rislof severe or complicated iliness from

ARs. Therefore influenzavaccination ofvorkerscaring for patients at high risk for severe
disease could reduce the risk of infection among these pati€Rts. more information on

the evaluation of vaccinatioaf health-care workersseeAnnexK.)While seasonal influenza
vaccine does not provide protection against new influenza viruses, such as avian influenza, it
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2.3

2.3.1

23.2

will help to prevent concurrent infection with seasonal human influgiiz#), and thus
reduce confusion in diagnosis and unnecessary work furlaugheas with frequent
reported cases of avian influenzantibody responses aresuallydeveloped within2 weeks
of influenzavaccination in adultsvaccinationshouldnot preclude the full application dPC
precautions

Recommendations for e ngineering and environmental control for
acute respiratory infection

Placement of patients and spatia | separation

For dl ARIs

w Place patients infected with ARIs in adequately ventilated rooms.

w Maintain spatial separation (distancé at leastl m) betweeneachARIpatientand
other individuals not wearin@®PEto reduce the transmission of ARI pathogéB&ong

recommendation, very low to low quality of eviden€&®, 51, 143, 147) (AnnexK,
TableK.3).

ARIs ofpotential concern

w Place patients infected with an ARI of potential concern in adequately ventilated single
rooms orAirborne Precaution roomg51).

w If possible, Buate rooms used for isolation of ARIs of potential concém $ingle
rooms) in an area that is clearly segregated from other patteme areag31, 51, 86,
99, 148).

Rationale

Patient placement should be planned according to:

w the presence of epidemiological and clinical clues d§ 8Rpotential concern;

w the precautions undertakenn addition toStandard Precaution$or the suspected or
confirmed causative agentand

w theavailability of facilities.

AirbornePrecaution rooms should be prioritized for patients with obliggtalmonary TB)or
preferential airborne infections (e.g., measles and chickenpox) and for patients infected with
novel agents causing ARf potential concerrfor which there ino information on possible
routes of transmission.

Transmission of AR through drofet nuclei at short rangeanoccur during aerosel
generating procedures associated with increased risk of pathogen transm{ssinaxA)
under special situations (e.g. inadequate use of ®RBor environmental ventilation)
Rooms should be kemdequately ventilated

Section2.2.2 discussegohorting and special measuresnnexB givesletails of isolation
precautions andAnnexE givegletails of isolation rooms.

Design of triage and waiting areas

w Ensurehat triageand waiting areaare adequately ventilated(1-3).

w Organize the space antle procesgsto allow forspatialseparation(at leastl m)
between patientsvaitingto be seen51), andundertakerapid triage of patients with
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acute febrile respiratory diseaseScreen patient$or risk factors associated with AR
of potential concerr(52, 54, 86).

2.3.3 Environmental contro Is for aerosol -generating procedure s

w Useadequatelyventilated single room#hen performing aerosebenerating
procedureghat have been consistentlyssociated with increased risk AR
transmission(Conditional recommendation, very low to low qualityesidence)1,
149) (AnnexK, TableK.7; AnnexA).

2.3.4 Corridors

w Maintain a ventilation rate of 8.L/s/m3in corridors and other transient spaces. When
patient care is regularly undertaken in corridors during emergency or other situations,
applythe same ventilation rate requirements as for regular patieate areas
(60 I/s/patient) (1).

2.3.5 Ultraviolet germicidal irradiation  in health -care settings

2.4

At this time, it is not possible to makeecommendatbn aboutthe use ofultraviolet
germicidal irradiatioUVG) to reduce the risk of transmission of ARI pathogenseialth-
care facilitieAnnexK.2,TableK.9).

Rationale

There isverylimited evidence to suggethat the transmission of ARI pathogefnem

patients tohealth-care workerr other patients can be prevented by the use of UWMGI
health-care settingg150). Additional research iseededto understandwhether the use of
UVGI for disinfection ddir reducestransmissiorof specificARIpathogens from patients to
health-care workergduring care delivery in healibare settings, witlor without the use of
other precautions. In additiormore research is required to assess the potential harms and
cost effectiveness ofisingUVGI in these settings. Therefore recommendatiomboutthe
use of UVGI to reduce the risktodinsmission oARIpathogensn health-care facilitieds
possibleat this time

Recommendations for use of personal protective equipment

w UsePPE in the context of other prevention and control strate@l®d), and in
accordance witiPCrecommendations (e.gstandard Contact, Droplebr Airborne
Precaution}(95).

w Use appropriate PPE as determinedrisik assessment (according to the procedure and
suspected pathogerseeTable2.1). AppropriatePPBhat may be requiredvhen
providing care to patientpresenting with ARI syndroméscludes one or more othe
following: medical masKsurgical or procedure mask), gloves, lsteeved gownsnd
eye protection (goggles or face shield§trong recommendation, low to moderate
guality of evidence}51) (AnnexK, TableK5).

w Use PPE including gloves, longleeved gowns, eye protection (goggles aefahields)
and facial mask (sgicalor procedure maskor particulate respirators ¢ during
aerosolgenerating proedures that have been consistently associated with an increased

! Thereis no evidence to suggest a difference im gffectiveness of particulate respirators over medical masks as a
component in the use of PPE for routine caf®weverijt is not known whether there iginy differencen the setting of
care involving aerosajenerating proceduresNhenperforming suctprocedures associated with an increased risk of
transmission of ARI pathogerismay be preferable to usgarticulate respiratos (Annex3).
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risk of transmission of ARI pathogg@3, 51)." The evidence suggedtsat performing
or being exposed to endotracheal intubation, either by itself or bomad with othe
procedures (e.g. cardiopulmonargsuscitationor bronchoscopy), is consistently
associated with increased risk of transmiss{@onditional recommendation, very low
to low quality of evidence(149) (AnnexK, TableK6).

w Monitor healthOl NB  ¢@mNdliaddeditiproper use of PPE. Thigarticularly
important when caring for patients with AQRof potential concern.

w Ensurehat staff receiveappropriatetraining onthe use of PPEB7, 151-155).

AnnexE gives dtails of preparation oéinisolation roomor area andof wearing and
removing PPE

2.4.1 Rational use of personal protective equipment

w Ensure sufficient supplies of approprid@®H87, 152, 154, 155). If resources are limited
and disposable PPE items are not available resgable items (e.g. disinfectable cotton
gowns) andlisinfectproperlyafter each us€99). To avoid wastage, critically evaluate
situations in which PPE is indicat@dingTable2.1), and maximizehe provision of
clinical care during each entry to the patient's ro{es).

w Avoid euse of disposable PPE items. It is not known whether reusing disposahbte PPE
as safe and effectivas using new PR&nd reuse may increase the risk of infectfon
health-care workerg156, 157).

Respiratory protection

w Ensurehat users receivéraining on how to put ora particulaterespirator, and that
they understand the need tperform the seal check evetiyne the respirator is worn,
to avoid contamination during use, amol remove and dispose of the respirat(rs8). If
patients with known or suspected airborim&fections (e.g. pulmonaryB are cohorted
in a common area or in several rooms on a n@gsinit, andf multiple patients will be
visitedsequentially it may be practical for health-care workerto weara single
particulate respirator for the duration of the activity. This type of use requires that the
respirator notbe removed at any time @ring the activityand that the user does not
touch the respirator. If the respirator gets wet or dirty with secretions, it must be
changed immediately.

w If supplies are limitedprioritize the use ofparticulate respirators foworkerswho
provide careto patients with obligate and preferentig airbornetransmitted diseases
andwho are performing aerosolgenerating procedurethat have beerconsistently
associated withncreasedisk of pathogen transmissioAfnexA, SectiorA.1). If a
particulate respirator is not availablethenever possibleavoidperformance of aerosel
generating procedures associated withiacreased risk of pathogen transmission in
patients with ARs of potential conceri{101, 102, 116, 159, 160).

Medical masks

w Wearmedical maskétted tightly to the face and discard immediately after ugg61,
162). If the mask gets wet or dirty with secretions, it must be changed immediately.

! When a novel ARl is identified and the mode of transmission is unknown, it may be prudent to implement #s¢ high
level ofIPC precautionwhenever possibléincluding the use of particulate respiratgrantil the mode of transmissiohas
beenclarified.
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Gloves

w If supplies of gloves are limited, reserve gloves for situations where there is a likelihood
of contact with blood, respiratory secretions body fluids, ioluding during aerosel
generating procedurethat have beerconsistentlyassociated witlincreasedisk of
pathogen transmissiomAnnexA) (155, 163, 164). Apply standardPC practices for glove
use(e.g. changing gloves between patieniBhe use of gloves does not eliminate the
need to perform hand hygien@nnexB).

Gowns

w If supplies of gownfor health-care workersare limited,prioritize the use ofgowns for
aerosolgenerating procedurethat have been consistently associated witlsrieased
risk of pathogen transmissio®fnexA, SectiorA.1) and for activities that involvelose
contact withthe patient (e.g. in paediatric settingé)55, 163). Gowns mayalsobe worn
duringthe care of more than one patient insinglecohort area oty, provided thatthe
gown does notome intodirect contact withanypatient.

Eye protection

w Reusable eye protective equipment can be used (e.g. goggliexe shield)but may
pose a risk of crogsfection if not cleaned and decontaminated properhcaading to
theY I y dzF I O ( dzNB Nifked eadh yiskay)NEHzOréthaeyudpment is
thoroughly cleaned befordisinfection(165-170). Perform tand hygiene after disposal
or cleaning of eye protection equipmettiat may be contaminated with splagir spray
(97, 98).

w Do not use conventional eye glasses as eye protedhecausehey are notdesigned
to protect against splashes the eye mucosa

Rationale

PPE is meant to providalditionalprotection for the user but should not result in increased
risk forother individuals or the environment. PPE sligp may be limitedand reuse of PPE
items unavoidablghowever,items should beeusad under safe conditionsAvoid use of
unnecessaryPE.

2.5 Recommendations for ¢ are of the deceased

2.5.1 Removal of the body from the isolation room or area

w Ensure proper use of PPEEcording toStandard Precautionso avoid direct contact
with body fluids(51, 95).

w Apply principles otultural sensitivity. If the family of the patient wishes to view the
body after remowal from the isolation roonor area, they may be allowed to do sath
the application ofStandard Precaution®5). AnnexF providegletails of recommended
PPE and procedures for body packing and trarsporARI of potential concern

2.5.2 Mortuary care

w Ensurehat mortuary staff and the burial team apptandard Precautiong.e. perform
proper hand hygiene and use appropriate PREludinglong sleevedjown, glovesand
facial protection if there is a risk of splashes frthra patient's body fluidor secretions
onto the bodyor faceof the staff membey (51, 95, 97, 98,171, 172).

w ApplyStandard Precautionghygienicpreparation of the deceased (e geaning of
body, tidying of hair, trimming of nails and shavirgylesired95).
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Rationale

Transmission of lethal infectious diseases associated with mortuary care has been reported
(173), however, the cultural context of the local community shoaldobe respected174).
Assess the risk during the mortuary care processl provide adequate explanation to the
family. If indicatedprovide PPE to the familywvith instruction in its useManage ach
situationon a caseby-case basis, balancing the riglafsthe familywith the risks of exposure
to infection.

2.5.3 Postmortem examination

w Ensurethat safety measures are in place when performpagtmortemexaminations
and collection of samples for microbiologic analy@amexF).

w Apply gppropriate safety measures to protetttose performing the examinatiol 75
177) (Annexp).

w Engage aninimum number of staff in the procedurand performonly if (178, 179):
i anadequatelyventilated room suitable for the procedure is availat@dap
i appropriate PPE is availabfer details of PPE suggested, and how to put on and

take off PPE, refer tAnnexF.
2.5.4 Engineering and environmental controls for autopsy

w Perform autopsies ian adequatelyentilated room(180).

w Minimize aerosols in the autopsy roaf®.g. during lung excisioby:
i avoiding the use of power saws whenever poss{b&il, 182);

i avoiding splashes when removing, handlimgvashing organs, especially lung tissue
and the intestineg181, 182); and

i using exhaust ventilation to contain aerosols and reduce the volume of aerosols
released into the ambient air environmerdexhaust systems around the autopsy
table should direct air and aerosols away frbealth-care workergperforming the
procedure (e.g. exhaust downwar()32-184).

For details of how to reduce aerosol generatauring autopsyrefer to AnnexF.

w Qeansurfaces that have become contaminated with tissues or body fluids and
decontaminate by179):

i removing most of the tissue or body substance with absorbent materials;
i cleaning surfaces with water and detergent;

i applying the disinfectant standardized by thealth-care facilityg if sodium
hypochlorite solutioris used/AnnexG, TableG.J), wet the surface withthe solution
and allow at leas10 minutes contact time;

i rinsing thoroughly.

Rationale

Safety procedures for deceasewlividualsinfected with an ARshould be consistent with
those used for any autopsy procedure. In general khewnhazards of work in the autopsy
room seem to arise from eaact with infectious materialand, particularly, with splashes
onto body surfaces diealth-care workergather than from inhalation of infectious material.
However, if a patient with an ARBf potential concern died during the infectious period, the
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lungs and other organs may still contain live virus, and additional respiratory protection is
needed during proceadares that generate smafiarticle aerosols (e.g. use of power saans
washingof intestines). Therefore, postmortem examinations of patients withsAiRR

potential concern deserve special caution.

Infection prevention and control of epidemamnd pandemigroneacute respiratory infections 29






d
nNi nagyc letor espi ratory
e

H
P
e mi Cc S

3.1

The SARS outbreakthe early 2000sand the influenza pandem{gi1N1) 200%highlighted
the importance of preparednegs reduce the spread giotentially epidemic or pandemic
ARIs Health-care facilitiesshould prepare for communicable disease emergenojgd 85
188):

w organizing permanenPCactivities, surveillance and training of dedicated personnel
and clinical staff;

w creating a multidisciplinary groupithin the healthcare facilityto develop a
preparedness plan;

w developing a preparedness planthe healthcare facility

w performing a plan evaluatioandmonitoring exercise, and updatirige plan as

necessaryand

w strengthening liaison with other levels of thealth-care systenandpublic health
authorities.

Rationale

Most of the population will have no immunity agaireatew respiratory virughat could
potentially cause arpidemicor pandemic Thusjf the initial containmenfails,a

substantial proportion of the population, includitgalth-careworkers may fall ill and
require health-careservicesTheremaybe a need tananag large numbers of ill patients
requiring various levels of health casndto containthe spreadof ARIs of potential concern
associated with heath care. Preparednessedilth-care facilitieds considered an essential
part of generakmergencypreparednesplans(189, 190). The main goals ate:

w identify,isolate and report early cases of a putative epidemi@andemic ARvirus;
w keep the healthcare system functioning for pandemic and Rgendemic @tients;and
w reduce the risk of pandemic ARransmission associated with health care.

Thecapacityof the healthcare facilityto respond efficiently to epidemic or pandemic
threats at any given moment is highdgpendent on existing standards of practicThe
implementation of additional measures duriag outbreak is challenging, and the lack of
goodbaseline standards may hampeifforts to respond to theepidemicor pandemic. Thus,
AR epidemicor pandemicpreparednessequirescontinuous strengthening of early
detectionsystemsand safe car@racticesin the health-care facility Promotion of routine
Standard Precautionia health care is the cornerstone of reducing the spread of pathagens
Such promotiorshould beincreasedvorldwide, to supportthe preparednes®sf health-care
facilitiesfor epidemics and potential pandemic.

Components of health -care facility pandemic acute respiratory
infection preparedness plans

Theseplans should take into account the geographical location ofdledity and the
progress othe ongoingpandemig if any Thestrategyshouldinclude actions to be taken
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Healthcare facility preparedness planning for acute respiratory infection epidemics

before, duringand after theepidemic orpandemic evenand be part of the overall
Emergency Response Plan, based orhiralth-O | NB  Frisk@dsésanmediepshould
addresghe issues outlined belovgurveillance, triage, surge capagci#gzcessrisk
communication, IP@ccupational health, patient flow and discharge planpimgrtuary and
promotion of outpatient care

3.1.1 Surveillance

w As apriority, establish within the healtlcare facility processes for the early recognition
and investigation of possible pandemic ARI pati€b?s58).

w Connecthe hospitaland publichealthinfectious diseases surveillance systeirnd
immediatelyreport anyessential informatiorabout possible pandemic ARases to
public health authoritiesThereporting should occur througtne local surveillance
system, as peAnnexl of the IHR(2005 (6).

w Publichealth authorities should keepealth-care facilitiesnformed about ongoing
epidemics.

w In the casef pandemic influenza:

i enhancelll surveillancéAnnexD) (185, 191);
i define criteria that would shift surveillance of episodes of influenza of potential
concern (e.g. humaoasef avian influeza) from passive to acti@85 188 192).
3.1.2 Triage

w Define IPC measures for triage, flow, and placement of patients, and early reporting and
treatment.

w Organize frodine services (e.gmergency departmentfor triage of patients with
respiratory symptomg5s2, 192).

w Promptly initiatelPC precautionghen a possible epidemar pandemic ARepisode is
suspected64, 189, 193).

3.1.3 Surge capacity

w Pan for surge capacity according to the estimated impact of a potential pandemic on
health carg(194-198). (AnnexH providedgnformation on how to do thi3

w ldentify the supplies and infrastructures needed to implemé&€ measures.

w Outline the limits ofthe healthO I NB  Fshirgecdpacify@ pivaide care, and suggest
thresholdsat whichalternative sites for provision of health caies(off-site care
facilities) should be implementgd 94-198).

Outline sirgecapacityin relation t0(194-198):

w supplies €.g.pharmaceuticalend PPE);

w ventilatorsand supplemental oxygen;

w staff ¢ develop plans to maintain sufficient personnel to carry out activities (e.g. by
planning alternative shifter staffing assignmentsind having aupplemental staffing
plan);

w infrastructure;

w space;

32 Infection prevention and control of epidemémnd pandemigrone acute respiratory infections


http://www.who.int/csr/ihr/One_pager_update_new.pdf

Healthcare facility peparedness planning for acute respiratory infection epidemics

w laboratory and diagnostic capacignd
w securitypolicies to handle an unexpected increase in demand for services.
3.1.4 Access

Establish policies for access to thealth-care facilityfor (114):

w

w

w

w

the publig

visitors (thosewho are allowed to enter shdd be educated on respiratory hygiene and
risk of disease transmission, and screepnedurveyed for AR);

health-care workerdi.e. flow of workers through the facility and

patients (.e. patient flow).

3.1.5 Risk communication policy

Develop a riskommunication policy to cover communicati¢t99):

w

W
W
W

within the health-care facility
with other health-care facilities
with other public health bodies, government agencies and ministries

with other societal bodigs (e.g. media, professional societaslnongovernmental
organizations).

3.1.6 Infection prevention and control

Undertake IPC measures, as follows:

w

w

€

Engagéhealth-care workersn prioritization of resources and training (euge ofPPE

Engagéhealth-care worlersin the process ofmplementing the IPC measurts
decrease the infection risk.

For all staff members involved in IPC prepare Job Action Sheets describing their roles
and tasks in an emergency situation; ensure they participate in regular exercises in
order to enhance their ability to fulfil their roles.

ReinforceStandard Precaution@\nnexB), to promote a culture of safe practic€s54).

Educatehealth-care workersabout pandemic AR, with information about themain
pathogens, epidemiology, morbidity, routes of transmisskmeakingthe chain of
transmission and PPE used.risk assessment, proper ways to put on and take off, and
safe disposalls5, 86, 144, 158).

Planwhichareasin healthcare facilities will be used for pandemic ARatients.
ApplyIPC precautionaccording tahe pandemic pathogeiiTable2.1) (95, 200).
For pecimencollection transportand handling withinthe health-care facility(201):

i when collecting specimengselPC precautionaccording tahe pandemic pathogen
(Table2.1);

i when transporing specimens to the laboratoryseStandard Precautions
i when handling specimengllow appropriate bosafety practices

Defineprocedures foisafe transporf patientsboth within the health-care facilityand
betweenfacilities
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w Establish environmental and engineering controls, such as ensuring effective
environmental ventilation and cleaning.
3.1.7 Occupatio nal health programme
w Monitor and supporthe healthof health-care workers
w Consider appropriate vaccination (e.g. seasonal influenza va¢tb@ 02, 203).
w Consider vaccinatioagainsta new ARof potential concernif a vaccine iavailable.
W

EmphasizdLl surveillance amortgealth-care workes; thismay help to provide early
signals of humato-human transmission of a new Aiyent(202).

Treat andollow up health-care workes infected withepidemicor pandemic AR(15,
204).

w Plan staff reassignment according to risk assessrfidrif 132, 133, 205).

€

w Provide psychosocial support.

3.1.8 Patient flow and discharge planning

w Heighten awareness of the clinical presentatadrthe ARHuring an outbreak periodo
increaseearly recognition of possible casgR).

w Plan a safe flow gfatients to help preventransmissiorof AR-causingpathogeng52).
For exampleprovide realth services targetingninfectedpopulations(e.g.prenatal
care,injury care well-child visitsandtreatment of norrinfectiousdiseass), particularly
those who areat high riskof acomplicated ARI (e.the immunocompromisednd the
elderly),in an area separate fromatients known or suspected to hatiee ARI.

w Plan the discharge @fpatient based onthe LJ- G A Sy 1 Qa Of AyAOlFf O2Yy RAI
thelLJr G ASY Q& K2 Yits capabijityrok horhecgrégivdrsyfaRcomply with
instructions (See Section2.2.4for details)

3.1.9 Mortuary

w Plan strategiesa cope with nass fatalitiesincludinghow to conduct burial$or a large
number of people

w Take alturalandreligious aspects into considerati¢h74).

3.1.10 Promaotion of outpatient care of AR | patients in the event of pandemic

w Liaise withother stakeholderswithin the healthcare system (e.g. community health
centres) tohelp support outpatient care when the patient needs higher levels of care
than usual For exampleacute-carehealth-care facilitiesmay refer patients to
ambulatory-care facilities for diagnosis, treatment and folleys, according to the
LJ- G A Sy @il 9aius(188). Fof additional information abouPCacross the
continuum of health care, se&nnexJ

w Apply strategies to limit unnecessary office visits by ill patigiotsexample, divert
patientsto designated pandemic influenza triage and evaluation sitesuaattiage
before arrival at the healtitare facilityto determinewhichLJ- G A Sy Ga ySSR 2y ma
medical evaluation.
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4 Reseamgalps

The recommendations in this document are based on the scientific evidence available at the
time of publication However, there areresearchgaps in many areas pertinent tIBC
practices for ARIg:or example,tereis a lack of higlguality researcton (206, 207):

w several facets of the transmission of ARIsdthe effectiveness of interventiorts
reduce transmissionf ARIs particularly with respect to epidemiologically releva
outcomes and

w the cost and resource implications interventionsto reduce transmission of ARIs, and
the social and cultural factothat might compromiseompliance with the application
of interventions

The identification ofheseresearch gaps will beseful in planning and conductifigture
studiesin areas relevant to ARIs aimdusinglPCapproaches to reduce the transmission of
ARI pathogens.

4.1 Aerosol -generating procedures

There is aignificant research gap regarding the epidemiology of ARI transmission from
patients tohealth-care workergduringaerosotgenerating proceduregarticularly with
respect to pathogens other than SAR8V This gap is compounded by a lack of precision in
the literature with regard to the definition faaerosotgenerating proceduresn addition,
little information existson the minimum ventilation requirement® reduce pathogen
transmission duringuchprocedures.There is no evidence to suggest a diffiece in the
effectiveness of particulate respirators over medical masks as a component of PPE for
routine care however research is needed to determinvehetherthere is a difference
between the effectiveness of particulate respirators and medical miaske context of
aerosolgenerating procedurethat have been consistentlyssociated with increased risk of
pathogentransmission.

4.2 Epidemiology of transmission

Additional research is required to fully elucidate #y@demiology of transmission of specific
ARIs from patients tbealth-care workersandto other patients during care delivery in
health-care settings

w with and without the use of specific precautigns

w with the use of triage and early identification alone versus its use in combination of
other ®lected precautionsand

w with the use of spatial separation alone versus spatial separation with the use of other
selected precautiondn relation to spatial separation, higuality epidemiologieal
studiesare needed taexaminethe effect ofdiscrete paameters (e.gl m, 2m) of
spatial separation on the reduction of transmission and infection by ARIs.

4.3 Duration of IPC precautions

Thespecific duration of infectious period for ARI pathogensnknown In particular,
research is needed to undertanhether extending the duration of additional IPC
precautionsafter the resolution of symptoméor patients with ARIs in healtbare settings
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reducesthe risk of transmissioto other patients and to healttare workersThere is also a
need for research io:

w

usingroutine laboratory tests as a guide to define the durationRE precautionfor
individuals with ARI in healitare settingsand

the harms and cost implications o$inglaboratory tests to define the duration dPC
precautions

4.4 Cohorting and special measures

In relation to cohortingglacement of patients infected with the same known pathogen in a
common designated unit, zone or wara)d special measureplacement of patients with

the same suspected buiot laboratoryconfirmed diagnosis ia common designated unit,
zone or war(l, additional research is required 1o

w

fully validatethe equivalence of special measures and cohoritityy respect to the
reduction of transmission of ARI pathogens

fully elucidatethe epidemiology of ARI transmisa from patients tohealth-care
workerswith the use of cohorting alone compared to cohorting with other selected
precautions, such as PRiad

study thecost and resource implications for cohorting in different settings around the
world.

4.5 Other intervent ions

The effectiveness of respiratory hygiene inopée with ARI as a means to reduce droplet
dispersion and clinical illnessnong contactsieeds to be determined

Research is also needed:

w

into whether the use ofJVGI for disinfection of ain health-care settings further
reduces the risk of transmission of and infection with specific ARI pathogsnstin
settings, with and without the use of other precautigasd

to assess the potential harms and ceffectiveness of the use of UVGlhealth-care
settings.

Studiessuggest that influenza vaccinationlofalth-care workergrovides a protective
effect to patients in londerm residential care facilities (where patient tuaver is very low
compared to tandard healthcare settings and whenmmost patients are at high risk of
complications from influenza infectiorhowever the relevance of these findings szute
health-care facilitiegequires further study. The benefits of other vaccinations, as vedtea
safety and costffectiveness of implemeiriga vaccination programe for workersare yet
to be determined
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High -risk aerosol -generati ng procedures

Aerosols are produced whemair current moves across therface of a film of liquid,
generating small particles at the gliquid interface. The particle size is inversely related to
the velocity of air. Therefore, if a procedure causes air to travel atdpghdover the
respiratory mucosa and epitheliurthe production of aerosolgsontaining infectious agents
isa potential risk.An aerosclgenerating procedurés defined as angnedicalprocedure that
can induce the production of aerosols of various sizes, including droplet rieidgiously,
the associaibn between medical procedures thare known to produce aerosadsidan
increased risk of pathogen transmissioad not been rigorously evaluateHowever a
systematic review oaerosolgenerating procedureand the risk oARItransmission has
now made it esier todeterminewhich procedures are associated withighrisk of
transmissiorand provide a basis forecommendationg149). Thereview also highlighted
the followingresearch gag:

w alack of information abouhe riskof ARItransmission from patientto health-care
workersduringaerosolgenerating proceduregparticularly with respect to pathogens
otherthan SAREo0V

w alack of precision in the definitioof aerosotgenerating procedures

w the need to determine the minimurenvironmentalventilation requirements in terms
of variableventilation rate

w the need for control ofairflow direction foraerosolgenerating procedurs

Ourunderstanding of theerobiology ofierosotgenerating procedurg will continue to
evolve.AnnexL (TableL1 andFigs L2A & B describesthe results ofstudies evaluating the
infection risk associated witherosolgenerating procedure All included studies were
found to bevery low qualityby the GRADE evaluation framewqf49).

The evidence, the best of which comes from studies of SARSsuggests consistent
associatiorbetween pathogeriransmission andracheal intubdion (149). In addition,a few
studies reportedan increased risk of SARSVinfection associated with tracheotomy, nen
invasive ventilationand manual ventilation before intubatiotoweverbecausghese
findings were identified frononly a few studies ofery low qualityinterpretation and
practical application idifficult. No other procedures were found to be significantly
associated with any increased riskARItransmission.

Recommendations for environmental controls and PPHardeealth-care wokers
performingaerosotgenerating procedurgon AR patientshave been addressed in
Chapter2 (Sectiors 2.3.3and 24).

Selection of respiratory protection equipment

Particulate respirators
Considerations fohealth-care workers

w If caring for patients wittan airborneinfection (e.g. pulmonarylB, or undertaking
aerosolgenerating procedurgassociated with an increased risk of transmission of ARI
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Respiratory protection

w

pathogensselect the highest level of respiratory protection equipment available,
preferably aparticulate respirator.

When putting oma disposable particulate respiratcalways check the se@tig A.1,
below).

Considerations fohealth-care facilities

w

The fit and seal of disposable particulate respiratmesimportant for effective

function. Ifthe fit and sealre poor, airborne particles may be inhaled from leaks, and
the particulate respirator may not be effectiv@onsiderundertakingrespirator fit
testingwith usersto determine which model or models will achieve an acceptéible
before procuring large stocks of respirators

Train those who may need to weaparticulaterespiratorin how to use the device
(e.g. putting on of respirator, avaith selfcontamination during use and on removal,
andachievinghe best sealf158). Theinclusionof fit-testingin respirator useitraining
has not been shown to be an effective meangprove compliancevith proper use of
respirators(158). Follow local regulations regarding the regular performance of the fit
test.

38
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FgureA.1

Sequence dfteps ina particulate respirator seal ckec

3 Pull the top strap over your head resting
it high at the back of your head. Pull the
bottom strap over your head and positio
it around the neck below the ears

Respiratory protection

1 Cup the respirator in your hand with thsepieceat
your fingertips allowing the headbands to hang freel
below your hand

2 Position the respirator under
your chin with the nosepiece up

)
0y

4 Place fingertips of both hands at the top of the metal
nosepiee. Mould the nosepiece (USING TWO FINGERS (
EACH HAND) to the shape of your nose. Pinching the
nosepiece using one hand may result in less effective
respirator performance

S  Cover the front of the respirator with both hands, being
careful not to disturkthe position ofthe respirator.

5A Positive seal check

- Exhale sharply. A positive
pressure inside the respirator
no leakage. If leakage, adjust
position and/or tension straps.
Retest the seal.

- Repeat the steps until
respirator is sealed propbt.

5B Negative seal check

- Inhale deeply. If no leakage,
negative pressure will make
respirator cling to your face.

- Leakage will result in loss of
negative pressure in the
respirator due to air entering
through gaps in the seal.
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Respiratory protection

w Facial hair impedes good fit, aadeal may not be achieved, decreasing the efficiency
of the particulate respiratoriHealth-care workerswith facial structure abnormalities
also may be unable to obtain a good seal and need alternative approaches for
respiratory protection.

w Examples of acceptable disposable particulate respirators in use in various parts of the
world include:

i Australia/New Zealand:ZR94%), B (99.95%)
i China: Il (95%), | (99%)

i European UnionConformité Européenneertified filteringfacepiececlass2 (FFP2)
(95%), or clas3 (FFP3) (99.7%)

i Japan: 2nd class (95%), 3rd class (99.9%)
i Republic of Korea: 1st class (94%), special (99.95%)

i US National Institute for Occupational Safety and He@fNNOShtcertified
N95 (95%), N9 (99%), N10 (99.7%)

w Some factors to consider when choosing particulate respirators in heati setting
are affordability, availability, impact on mobility, impact on patient care, potential for
exposure to high levels of aerosolized respiratory secretions, atehpal for
transmission via contact with contaminated respiratory surfaces

w Particulate respirators should be changaiter each use oif they become wet or dirty
(AnnexH).

A.2.2 Medical masks

w Medical mask&are surgical or procedure masks that are flatpbeated(some are like
cups) they areaffixed to the head with strapsSuchmasksshould be usedvhen caimg
for patients infected by dropletransmitted pathogens or as part of facial protection
during patientcare activities that are likely to generagplashes or sprays of blood,
body fluids, secretions or excretions.

w However, nedical masks may not offer adequate respiratory protection against small
particle aerosols (droplet nucleijherefore,particulate respiratorare preferablewhen
caring for péients with diseases caused by airboqpethogenge.g. TB or anovel ARI
pathogen for whiclthe route oftransmission is not know(208-210). Medical masks
are not designed to provide a face seaid thus do not prevent leakage around the
edge of the mask when the user inhglésisis a potential major limitation for
protection against droplet nucl¢211).

w Medical masks should be changafier each use oif they become wet or dirty
(AnnexH). Medical maskare considered clinical wastand should be placed in an
appropriate clinical waste container

' The percentages in parentheses refer to respirator filter efficiency

Z1n this document, the term "medical ask" refers tadisposablesurgical or procedure masks. Although some alternative
barriers to standard medical masks are used in certain settings (e.g. cloth masks, paper masks, etc.), there is insufficient
information available on their effectiveness.
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A.2.3 Medical mask standards

Medical masks protect the wearer's reoand mouth from inadvertent exposurés.g.
through splashesjo blood and other body fluids. However, thegiees no minimum
standards or standardized testing methods for mask filter efficiency aaadable masks
vary widely in the efficiency of thdiilters. As an example of standardbe Association of
Perioperative Registered Nursescommends that surgical masks filter pelesof at least
0.3 um for regular use and @.um for laser use (i.e. to protect the wearer against laser
smoke) or have 9@95% bacterial filtration efficiency. Furthermore, surgical masks are
classified as medical devicesHarope andhe USand are regulateéppropriately. For
exampI?, he USFood and Drug Administratiqfr DA standards for surgical masks are as
follows:

w Fluid resistance

i American Society for Testing and Materials (ASTM) BcDB&: standard test
method for resistance of surgical mask to penetration by synthetic blood.

w Filtration efficiency
i particulate filtration efficiency (PFEN.1> LJ¥rer Etéx sphere

i bacterial filtration efficiency (BFE)ASTM F 211301: standard test method for
evaluating the BFE of surgical masks using a biological aer&alpbiylococcus
aureus

w Air exchange (differential pressure, deRa
i measure obreathability and comfort of surgical masks
w Flammability
i Clasdl and Clas& flammability rating material for use in the operating room JOR

i Clasgt flammability rating is not appropriate for usetime OR (would béabeled as
onot for OR usé 0 @

w Biocompatibility

L Fa more information, sedttp://www.fda.gov/cdrh/ode/guidance/094.html
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Annex B | sol aprecautions

B.1

Standard Prec autions

StandardPre@utions(95) are routine IPC precautionthat should apply tALLpatients, in
ALLhealth-care settingsThe precautions, described in detail belowSiectionsB.1.1 to
B.1.7, are:

w hand hygiene;

use of PPE;

respiratory hygiene;

environmental controlgcleaning and disinfectign

waste management;

€ € € €& ¢

packing and transporting @fatient-care equipment, linen and laundry, and waste from
isolation areas

w prevertion of needlestick or sharps injuries
Rationale

Standard Preautionsare the basidPC precautionm health care. They aliatendedto

minimize spread of infection associated with health ¢arel to avoid direct contact with
patientblood, body fluids, secretions andon-intact skin. The SARS outbreak illustrated
the critical importance of basi®C precautionm health-care facilitiesTransmission of SARS
within health-care facilitiesvas often associated witlack ofcompliancewith Standard
Precautions The threat of emerging respiratory infectious diseases makes the promotion of
Standard Precaution®ore important than eveandit should be a priority in alealth-care
facilities

For additional information ostandard Precdions, see:
w Practical guidelines for infection control in health care faci|i2é84 (212);

w Prevention of hospitacquired infections: A practical guijd20@ (213);

w Aidememoire Infection controlStandard Precautionia health care2006 (214).
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B.1.1 Hand hygiene

Hand hygiene is one of the most important measures to prevent and control spread of
diseasdn health-care facilitiesand is a major component &tandard Precaution@15).
Althoughhand hygieneés a simple procedure, numerous studies have shown that
compliance is low. Its implementation is complex, requiring continued reinforcement and
multidisciplinary team coordination. The use of alcehated hand rubs ihealth-care
facilitieshas been implmented in recent yearsn an attempt to increase compliance with
hand hygieneThe main points aras follows

w If hands are not visibly soiledand hygieneshould bedoneusing an alcohdbased
hand rub, or by washing hands with soap and waded drying themusing a singleise
towel.

w If hands are visibly dirty or soiled with blood or other body fluids, or if broken skin might
have been exposed to potentially infectious material, hands should be washed
thoroughly with soap and water.

Perform rand hygi@e:

w beforeand after any directontact withpatients;

w immediatelyafter removal of gloves

w beforehandling an invasive device not requiring a surgical procedure, including central
intravascular catheters, urinary catheters or peripheral vascular catheters

w aftertouching blood, body fluids, secretions, excretions, 4iract skinor
contaminated items, even if gloves are wprn

w whenmoving from a contaminated to a clean body sitethe samepatient;
w after contact with inanimate objects in the immediatewity of the patientand

w afterusing the lavatory.

For additional information on hand hygiene, see:
w WHO guidelines on hand hygiene in health c20€9 (215).

B.1.2 Selection of personal protective equipment  based on risk assessmen t

w Routinely assedthe riskof exposure to body substances or contaminated surfaces
beforeany anticipated healtitare activity.

w Select PPE based on the assessment of risk.

w Ensure thadppropriate PPES availableat all times, so that it can be us&uthe event
of an unexpected emergency.

Gloves

w Wear glovesvhenever contact with blood, body fluids, secretions, excretions, mucous
membranes or nosintact skin is anticipated.

w Change gloves between tasks and procedures on the same patient after contact with
potentially infectious material.

w Remove gloves after use, before touching fommtaminated items and surfaces, and
before going to another patient

w Performhand hygiene immediately afteemovinggloves.
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B.1.3

B.1.4

Isolation precautions

Facial protection

Wear facial protectionincluding a medical mask and eye protection (face slielgbggles),

to protect the conjunctivae and the mucous membranes of the nose, eyes and mouth during
activities that are likely to generate splashes or sprays of blood, body fluids, secretions or
exaetions.When providing care in close contact with a patient with respiratory symptoms
(e.g. coughin@r sneezing)use eye protection, becausprays of secretions may oacu

Gowns

w Wear gowns to protect skin and prevent soiling of clothing during aetévitiat are
likely to generate splashes or sprays of blood, body fluids, secretions or excretions.

w Select a gown that is appropriate for the activity ahd amount of fluid likely to be
encounteredIf the gown in use is not fluicksistant,weara waterpoof apron over the
gown if splashing or spraying of potentially infectious material is anticipated.

w Removeasoiled gown as soon as possible, place it in a waste or laundry receptacle (as
appropriate), and perform hand hygiene.

Respiratory hygiene

Contmwolling the spread of pathogens from infected patients (source control) is key to
avoidngtransmission to unprotected contacts. For diseases transmitted through large
droplets or dropletnuclei, respiratory hygiene should be applied by all individuals with
respiratory symptomg90). Respiratory hygiene refers to covering the mouth and nose
during coughing or sneezing using medical ma&knexA, SectionA.2.2),cloth masks,
tissues or flexed elbow, followed by hand hygiene to reduce the dispersal of respiratory
secretions containing potentially infectious particles

Health-care facilitymanagement should promote respiratory hygiesefollows

w Promote the use of respiratory hygiene by ladlalth-care workers patients and family
members withARIs

w HEucatehealth-care workers patients, family members and visitors on the importance
of containing respiratory aerosols and secretions to help prettemntransmission of
ARI pathogens

w Consider providing resources for hand hygiene (e.g. dispensers of alcaketl hand
rubsand handwashingsupplies) and respiratory hygiene (e.g. tissupsgritize areas of
gathering, such as waiting rooms.

Environmental controls : cleaning and disinfection

The viruses and bacteria that causdAgan survive in the environment for variable periods
of time (hours to days)The bioburdenof such microorganismsan be reduced by cleaning,
and infectious agents can lieactivated by the use of standard hospital disinfectants.
Environmental cleaning and disinfection is intended to remove pathogens or significantly
reduce their numbers on contaminated surfaces and items, thus breaking the chain of
transmission. Disinfein is a physical or chemical means of killing microorganisms (but not
spores)andshould be usedor non-critical medical equipment useat shared by patients

w No disinfection is required for surfacaad equipment that do notome intodirect
contact wth patients. Thesesurfacesor equipmentshould bethoroughlycleaned
between patients.
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w Clean equipment or surfacés a waythat avoids possiblegeneration of aerosojghis
process alone significanthgducesthe bioburdenof microorganisms

w When disiffiection is required, esure thatcleaning is done beforgisinfection. Items
and surfaces cannot be disinfected if they are not first cleaned of organic maiter (
patient excretions, secretions, disihdsoil).

w Follow the manufactureg® recommendationfor useor dilution, contact time and
handling of disinfectants.

w The viruses and bacteria that causdg\&e inactivated by a range of disinfecta(&s,
216-220). However, in some countries, regulatory agencies will control the types of
disinfectant &ailable for hospital use. Common hospital disinfectants include:

i sodium hypochlorite (household bleach)
i alcohol
i phenolic compounds
i quaternary ammonium compoundand
i peroxygen compounds.
w Sodium hypochlorite and alcohol are available in most counffilks.use of these two
disinfectants is detailed iAnnexG.
Cleaning the patient -care environment

w Clean lorizontalsurfaces in isolation roon areasg focusingparticularlyon surfaces
where the patient has been lying or has frequently touched, and immediately around
0 KS LI { kr@gllar® and enSliRcharg@21).

w To avoidhe possiblegeneration of aerosolsf AR pathogensusedamp cleaning
(moidened cloth) rather than dry dusting or sweeping.

w During wet cleaning, cleaning solutions and equipment soon become contaminated,;
change cleaning solutions, cleaning cloths and mop heads frequaatgrding to
healthO | NB TpbliCidsf A (& Q&

w Ensurehat equipment used for cleaning and disinfectimtleaned and dried after
each use.

w Launder nop heads daily and githemthoroughly before storage or reugg22).

w To facilitate daily cleaning, keep areas around the patient free of unnecessary supplies
and equipment.

w Use disinfectant to wipe dowsurfaces usetdy patientswho areknown or suspected
to be infected with an AR potential concern(52).

w Do not spray (i.e. fog) occupied or unoccupied rooms with disinfectiaistis a
potentially dangerous practice that has no prowdigeasecontrol benefit(223).

w To facilitate cleaning, and to reduce the potential §@eneration of aerosolsaused by
use of a vacuum cleaner, accommodate patients in uncarpeted rooeaswhere
possible. If vacuumg is necessary, use a vacuum cledhat is equippedvith a high
efficiency particulate air (HEPA) filter, if available.
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B.1.5

Isolation precautions

Patient -care equipment

w

If equipment is reused, follow general protocols for disinfection and sterilizé2a4
225).

If not visibly soiled, wipe external surfaces of large portable equipment (eay. X
machinesandultrasound machings)vthat has been used in thve isolation rooavea
GAGK |y | LILINBGSR K2aLWAdlFf RAAAY FTdddal yi

Proper cleaning and disinfection of reusable respiratory equipment is essential in AR
patient care(226-230). SeeAnnexGfor further details on use of disinfeants.

Dishes and eating utensils

w

When possible, wash reusable items in a dishwagbgt, 232). If no dishwasheiis
available washthe items by hand with detergenttlse ronsterilerubber gloves if
washing items by hand.

Wash dshesand eating utensils for the patient after each mealse.

Discard dsposable items as waste, classified as directed by the relevant staiory
or national legislation and regulatio).

Linen and laundry

w

Remove large amounts of solid material (e.g. faeces) from heavily soiledvihie (
wearing appropriate PPEnddispose othe solid wasten a toilet beforeplacing the
linenin the laundry bad233-235).

Avoid sorting linen in patiertare areas. Place contaminated linen directly into a
laundry bag in the isolation rooor area with minimal manipulation or agitatioto
avoid contamination of air, surfaces apdople(8).

Wash and dry linen according to routine standards and procechfrd®e healthcare
facility. For hotwater laundry cycles, wash with detergemtdisinfectant in water at
70°C (18 °F) for aleast B minutes.If low-temperature(i.e.< 70 °C <160 °F) laundry
cycles are usedhoosea chemicathat issuitable for lowtemperature washingvhen
used at theproper concentration(236-238).

Waste management

Waste disposal should be safe for those handling the waste and for the environment.
Definitions of clinical (infectious) waste may differ according to local regulations and
legislation.

w

Classify wste as directed by relevant staterritory or national égislation and
regulations. If waste fromAR-infected patients is classified as infectious, tleemsider
all waste from the patientare area as clinical waste, aindat and dispose of it
according tahe healthO | NB  Fpbli€yA dndhiriiatc@rdanaeith national
regulations pertaining to such was(g).

Handle &eceswith caution to avoid possiblgeneration of aerosolg.g. during removal
of faeces from bedpan, commoae clothing, orwhenspraying reusable incontinence
pads with water)233).

Flushiquid waste(e.g. urine)r solid faecal waste into the sewerage system, if there is
an adequate system in pla¢239, 240).

Ensure thahealth-care workeraise appropriate PPE whenever there is risk of spbaish
spray during handling of was(85).
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Isolation precautions

B.1.6 Packing and transporting patient -care equipment, linen and laundry, and waste
from isolation areas

w Place used equipment and soiled linen and waste directly into containers or bags in the
isolation roomor area.

w Contain the used equipment and soiled linen and waste in a manneptbaents the
containers or bags from opening or bursting during transport.

w One layer of packing is adequapeovided thatthe used equipment and soiled linen
and waste can be placed in the bag without contaminating the outside of the bag.
Double-baggings unnecessary.

w Ensure that hpersonnel handling the used equipment and soiled linen and waste use
Standard Precautiongnd perform hand hygiene after removing PREavyduty tasks
(e.g. cleaning of the environment) require more resistant PPE (dgergloves and
apron,andresistantclosedshoes).

B.1.7 Prevention of needle -stick or sharp s injuries

Although it may not be crucial for prevention and control ofsARrevention oheedlestick
or sharp injuries is a component 8tandard Precautiondt targets the reduction and
elimination of transmission of bloodborne pathogenshialth-care workersother patients
andpeoplewith any possible contact with the related waste

w Take care to prevent injuries when using needles, scalpels and other shariants
or devices when handling sharp instruments after procedusen cleaning used
instruments andwhen disposing of used needles.

w Never recap used needles.

€

Never direct the point of a needle towards any part of the body exbefire injection.

w Donot remove used needles from disposable syringes by hand, and do not bend, break
or otherwise manipulate used needles by hand.

w Dispose of syringes, needles, scalpel blades and other sharp items in appropriate
punctureresistant containersSuch containershould be located as close pcticable
to the area in which the items were used.

w Avoid the use of reusable syringes.

B.2 Droplet Prec autions

Respiratory pathogens that are transmitted through large droplets include adenosirias)
influenza A(H5N1.human influenzand SARE 0oV Adenovirus infections are more common
among children, and influenza and SARf/can affect both adults and children. During an
influenza pandemic, the circulating human virus is expected to be transmitted in the same
manner & seasonal influenza viruségence Droplet Precautionshould be applied in

addition to Standard Precautions

! Detailed recommendationsom the Safe Injection Global Network (SIGN) Allig2dd).
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Droplet Preautionsinclude(95):

w PPE Use a medical mask if working withinm of the patent (154, 242-244). For
practical puposesit is advisable to usa medical mask when entering the patient's
room.

w Patient placement Place patients isingle roomsor cohortthosewith the same
etiological diagnosis. If an etiological diagnosis is not possible, group patients with
similarclinical diagnosis and based on epidemiological risk factors, with a spatial
separationof at leastl m.

w Patient transport; Limit patient movementand ensure that patients wear medical
masks when outside their rooms.

B.3 Contact Prec autions

In addition totransmission by large droplets, some common respiratory pathoeas
parainfluenzaandrespiratory syncytial virgsan be transmitted through contagt
particularlyby hand contamination and seifioculation into conjunctival or hasal mucosa.
Contact transmission may also play a rolavian influenza A(HSNAnd SARS infections.
Contact PreautionsincludePPEuse ofequipment and environment, and patient placement
and transport, as outlined beloy®5).

PPE

Puton PPBvhen entering the room ancemoveit when leaving PPE includes:

w Glovesg wearclean, nonsterile latex glovedisposing of the glovexfter eachpatient
contact

w Gowns:

i use either adisposable gown made of synthetic fibre, or a washable cloth gown
ensurethat the gownis the appropriate size to fully cover the areas to be prote¢ted

i if possible, wear aayvn onceonly, then place itn a waste ordundry receptacle, as
appropriate, andgoerformhand hygiengand

i if the gown is permeablavear an aprorto reduce fluid penetratiorfdo not use an
apronalone to prevent contact contamination

Equipment and environment

w If possible, use either disposaldquipment or dedicatd equipment(e.g.stethoscopes,
blood pressure cuffandthermometerg when dealingvith patients underContact
PrecautionsIf equipment needs to be shared among patients, clean and disimfect
between each patient use.

w Ensure thahealth-care workergefrain from touchingheir eyes, nose or mouth with
potentially contaminated gloved or ungloved har(@45).

w Avoid contaminating environmental surfaces that are not directly related to patient
care (e.g. door handleandlight switches).

Patient placement

Use single roomsr cohort patients with the same etiological diagnosisfacilitate the
application ofiPCmeasures.

Patient transport

Limit patient movementand minimize patientontact withthose who are not infected.
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B.4

B.4.1

Airborne Precautions

Airborne pathogens are tresmitted through inhalation of droplet nuclei that remain
infectious over a long distance (e.gl m), and require special air handlifgy 5). Their
transmission is further classified as obligate or preferert@pl

w obligateairborne transmission applies to agents natyratbnsmitted exclusively
through droplet nuclei deposited in the distal part of the lung (&lgcobacterium
tuberculosicausing pulmonaryB; and

w preferentialairborne transmission applies to pathoggjesg. measleshat are
transmitted by droplet nulei deposited in the airways but can also be transmitted by
other routes

Transmission of droplet nuclei at short range may also occurSAREC0V, human
influenza, and perhapsith other viral respiratory infections, during special circumstances
for example:

w performance of aerosejienerating procedures associated with pathogen transmission
(AnnexA, SectionA.1) in rooms that arénadequately ventilategand

w lack of adequate use of PRE(.as happenedvith SARS).

This type of transmission has breeeferred to as opportunistic airborne transmissi@,
anddoes notinvolve transmission over long distarscasobligate and preferetial airborne
transmission dd4).

Infection prevention and control ~ precautions for airborne diseases

For airborne pathogengt, 5, 7, 246), supplementStandard Precautionsith additional
precautions as outlined below.

Personal protective equipment

When entering the isolation rooror areag or when providing care to a patient with an
obligateor preferential airborne infectious disease in otlssttings, use a particulate
respirator that is at least as protective adlBOSktertified NS or equivalent AnnexA).
Patient placement

w Place the patient inmAirborne Precaution room(3).

w If aventilated isolation room is not available, place patients in separatewealilated
rooms.

w If single rooms are not available, cohort patients according to the same etiological
diagnosis in welentilated places.

w To perform any arosolgenerating procdures associated with pathogen transmission
use appropriate PPE in alirborne Precaution room.
Patient transport

w Limit patient movemeniand ensurdhat patientswear medical maskwhenoutside
their roomor area.
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B.4.2

Isolation precautions

Infection prevention and control precautions for diseases that can be
opportunistically transmitted through droplet nuclei

For mostdiseases thatanbe opportunistically transmitted through droplet nugl&roplet
Precautionshould be addedo Standard Precautiorduring routine patient car. Take
additionalmeasures during aerosgenerating procedures associated witltreased risk of
pathogen transmission.

Personal protective equipment

w

At a minimum, use aedical mask (surgical or procedure mask) if working @istance
of less thanl m from the patient(247-249).

When performing aeroseajenerating procedures associated with pathogen
transmission, use a particulate respirator that is at least as protective as a NIOSH
certified N95, EU FRPr equivalent, andveargloves, gowns and eye protection (e.g.
goggles)86, 120, 250).

Patient placement

w

Use adequatelyentilatedrooms Group mtientsaccording to thdaboratory-confirmed
etiologicd diagnosigcohorting) or suspected diagnosis (special measigds)148). If
more than one patienis housed in a&oom, place pati@ts so that they arat leastl m
apart

AirbornePrecautiorrooms are not obligatory. If they are available, prioritizem for
patients with airbornetransmitted disease31, 148).

To perform &rosolgenerating procedures assated withincreased risk gbathogen
transmission useadequatelyentilated single roomgL01, 102, 153, 251).

Patient transport

w Limit the movementof patientsand ensurethat they wear medical maskwhenoutside

their roomor area
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Annex C Sampl e checkl i st asse
environment al condi ti
home <care of patlsent s
of potenti al concern

The sample checklists below can be used to assess environmental conditions for home care
of patients with ARIs of potential concern. Cirgle¢ o6e Sauv 2NJ dbé oy20 F2N

Infrastructure

Functioning telephone

Any other means to ragidlhgmunicate with the health system
Potable water

Sewerage system

Cooking source (and fuel)

Operable electricity

Operable heat sound®en required

Adequate environmental ventilation

<|=<|=<|=<|=<|=<|=<|=<
Z|Z2|Z2|Z2|1Z2|1Z2|Z2|2

Accommodation
Separate rooonbedroom for the patient Y| N
Accessible bathroom Y | N
Resources
Food

Necessary medications

Medical masikpatient)

Medical maskiare providers, household contacts)
Gloves

Hanéehygiene items (soap, alebaséd hand rub)

Household cleaning products
aCheck feasibility of training patient and household contacts on use of PPE

<|=<|=<|=<|=<|=<]|=<
zlz|z|z|z|z|z

Primary care and support

Person to provide care and support Y| N
Access to medical adsivdcare Y| N
Any atisk people at home Y| N

(e.g. childrenXyears of age, eldergsyears of age,
immunocompromised people)
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Annex D Samphealdahr e wor ker
I nfl udemxae 1|1l ness
monitoring wWaorrkme rfsor
exposed to patilent s w
of potenti al concern

The sample form given below can be used to monitor lMorkersexposed to patients with
ARIs of potential concern.

Name:

Home telephone number:
Job title:

Work location:

Date/s of exposure (list all, use back of page if necessary): / / / /
Type of contact with patient with ARI of potential copcarn, withnt 6 s envi r onmer

Was the following personal protective equipment (PPE) used:

Yes No Don't know

Gown c c C
Gloves c c c
Particulate respirator c c o
Medical mask c C c
Eye protection c C c
Other c c c
(Please specify)

List any neoccupational exposures (e.g. expoangdtmvith severe acute febrile respiratory illness)

Please check your temperature twice a day, in the morning (AM) and evebutay&PAftefordviding
care for a patient infected witlowete respiratory diseafspotential concern (includidgys after your las
exposure), and also moydorself for any of the following inflikeni#laess (ILI) symptoms including:
A fever :88°C

A cough

A acute onset of respiratory illness

A sore throat

A arthralgia

A myalgia or prostration

A gastrointestinal symptoms (e.g. diarrhoea, vomiting, abdominal pain)

Ifany symptoms of ILI oémmediateljimit your interactions with others, exclude yourself from pub
and notify at
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Sample healtkcare worker influenzdike illness ronitoring form for workers exposed to patients with ARIs of potential

concern
Day 1 Day 2 Day 3 Day 4 Day 5
Date Date Date Date Date
/ / / / / / / / / /

AM temperature:

AM temperature:

AM temperature:

AM temperature:

AM temperature:

PM temperature: | PMtemperature: PM temperature: | PM temperature: | PM temperature:
ILI symptoms: ILI symptoms: ILI symptoms: ILI symptoms: ILI symptoms:
No Yes No_ Yes_ No__ Yes No__ Yes No__ Yes
Day 6 Day 7 Day 8 Day 9 Day 10
Date Date Date Date Date

/ / / / / / / / / /

AM temperature:

AM temperature:

AM temperature:

AM temperature:

AM temperature:

PM temperature:

PM temperature:

PM temperature:

PM temperature:

PM temperature:

ILI symptoms:
No__Yes

ILI symptoms:
No __ Yes

ILI symptoms:
No __ Yes

ILI symptoms:
No _ Yes

ILI symptoms:
No __ Yes
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Annex E | sol at oomsrar e as

E.1 Preparation of the isolation room or area

w

w

€

Ensurethat appropriatehandwashindacilitiesand hand-hygiene supplieare available

Stock the sink area with suitable supplies for handwashing, and with atbaked
hand ruh near the point of care anthe room door.

Ensureadequateroom ventilation.
Post sigeon the doorindicating thatthe spaceisan isolation area

Ensure thavisitors consult thénealth-care worketin charge(who is also responsible for
keeping a visitor recojdefore being allowed into the isolation ared&eep aoster of

all staff working in the isolation areg@®r possible outbreak investigation and contact
tracing.

Remove all nomessential furnitureand ensure thathe remaining furniturds easy to
clean, anddoesnot conceal or retain dirt or moisture within or around it.

Stockthe PPE supply and linen outside tlselation roomor area (e.g. in the change
room). Set up a trolley outside the door to hold PPE. A checklist may be useful to ensure
that all equipment is available (see sample checkiiSectiorE.3 below).

Place appropriate waste bags in a bin. If possible, use a tiveelbin.Ensure that used
(i.e. drty) bins remain inside the isolation rooms.

Place a punctur@roof container for sharps disposal inside the isolation ramrarea.

YSSL) (KS Lialibeléging$id a niidBridi. Keep water pitchers and cups,
tissue wipes, and all items necessary for attending to personal hygigtien the
LI 6ASyiQa NBI OK®

Dedicate won-critical patientcare equipment (e.g. stethoscope, thermometer, blood
pressure cufindsphygmomanometer) to the patient, if possiblghoroughly clean and
disinfectpatient-care equipment that is required for use by other patients before use.

Place an appropriate container with a lid outside the door for equipment that requires
disinfedion or sterilization.

Keep adequate equipment required for cleaning or disinfection inside the isolation
roomor area and ensure scrupulous daily cleaning of the isolation roorea.

Set up aelephone or other method of communication in the isotatiroomor area to
enable patientsfamily memberr visitors to communicate withealth-care workers
This may reducthe number of times thevorkersneed to don PP enter the roomor
area

E.2 Wearing and removing personal protective equipment

Before enering the isolation roonor area:

w

w

collectall equipment needed

perform hand hygiene with an alcohblased hand rubpreferably when hands are not
visibly soiledl or soap and water
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Isolation rooms or areas

w puton PPE in the order that ensures adequate placement of PPE items and prevents
selfcontamination and selinoculation while usingind taking ofPPEan exampleof
the order in which to don PREhen all PPE items are needsdhand hygienegown,
mask or espirator, eye protectionandgloves as illustrated irFig E1A, below.

E.2.1 Leaving the isolation room or area

w Hther remove PPE in the anteroom,dfrthere is no anteroom, make sure thie PPE
will not contaminateeither the environment outside the isdian roomor area or
other people.

w Remove PPE in a manner that prevents-setftamination or selfnoculation with
contaminated PPE or hands. General principles are:

i removethe most contaminated PPE items first
i perform hand hygiene immediately afteremoving gloves;

i removethe mask or particulate respiratdast py grasping the ties and discarding in
arubbish bin;

i discarddisposable items in a closed rubbish;bin

i putreusable items in a dry (e.g. without any disinfectant solution) closed container
an exampleof the order in which to take off PPE when all PPE items are needed is
gloves (ithe gownisdisposable, gloves can be peeledtoffether with gown upon
removal) hand hygienegown eye protection mask or respiratgrand hand hygiene
(Fig.E1B, below.

Perform hand hygiene with an alcoHshsed hand rub (preferably) or soap and water
whenever ungloved hands touch contaminated PPE items.
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Isolation rooms or areas

FigureE.1 Putting on and removipgrsonal protective equipment
A. Putting onPPE (when all PPE iteare needed)

- Identify hazardeandmanage risk.

- Gather the necessary PPE.

- Plan where to put on anthke off PPE.

- Do you have a buddy? Mirror?

- Do you know how you widleal with waste?

e = 2 Put on a gown

3 Put on particulate respirator or medical maglerform
user seal check if using a respirator

4 Put on eye protectiore.g. face shield/goggles
(consider antfog drops or fogesistant goggles)
Caps are optional: ¥forn, put on after eye protection

Put on glovesgover cuff)
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Isolation rooms or areas

B. Taking offPPE

1 - Avoid contamination of self, otheendthe environment
- Remove the most heavily contaminated items first

Remove gloveandgown:
- peel offgown andgloves and roll inside, out
- disposeof gloves and gown safely

\ 2 Perform hand hygiene

3 - Remove cap (if worn)
- Remove goggles from behind
- Put goggles in a separate container for reprocessin

4 Remove respirator from behind

\ 5 Performhand hygiene
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Isolation rooms or areas

E.3 Checklist for isolation room  or area trolley or table

The following items should be kept on the trolley at all timeghat PPEs always available
for health-care workes.

Equipment Stock present

Eye protectiovigororgoggles

Face shield (provides eye, nose and mouth protection)

Gloves
A reusable vinyl or rubber gloves for environmental cleaning
A latex singlase gloves for clinical care

Haircovers (optional)

Particulate respirators (N95, FFP2, or equivalent)

Medical (surgical or procedure) masks

Gowns and aprons

A singleuse longleeved fluidsistant or reusable-fioidresistant gowns

A plastic aprons (for use meafluidresistant gowns if splashing is anticipated a
fluidresistant gowns are not available)

Alcohebased hand rub

Plain soap (liquid if possible, for washing hands in clean water)

Clean singlese towels (e.g. paper towels)

Sharpgontainers

Appropriate detergent for environmental cleaning and disthifenfaot dof
surfacs, instrumeatorequipment

Large plastic bags

Appropriate clinical waste bags

Linen bags

Collection container for used equipment

For moreinformation on isolation precautions, see:
w Practical guidelines for infection control in health care fad|i2®04(212)

w Prevention of hospitakcquired infections: A practical guide002(213).

For additional information on hand hygiene, see:
w WHO guidelines on hand hygiene in health c26¢D (215).
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Annex F Mortuary <care and

examinati on

F.1 Packing and transport of the dead body of patients with ARI of
potential concern , to a mortuary, crematorium or burial

w

Ensure thathe bodyisfully sealed in an impermeable body bag befbeeng removed
from the isolation roomnor area and beforebeingtransfered to the pathology
department or the mortuaryto avoid leakage of body fluid.

Transferthe bodyto the mortuary as soon as possible after death.

When properly packed in the body babe bodycan be safely removed for storage in
the mortuary, sent to the crematorium, or placed in a coffin for bluria

If an autopsy is being considered, the body makéyet inrefrigeration in the mortuary
andthe autopsyconducted only when a safe environment can be provided
(Section2.5).

F.2 Personal protective equipment for handling dead bodies

w

Weara disposablelong-sleeved, cuffed gowrif the outside otthe body is visibly
contaminated with body fluids, excretionar secretionsensure that this gown is
waterproof. If no waterproof gown is availablejeara waterproof apron in addition to
the gown.

Wear ronsterie gloves (single laygthat coverthe cuffs ofthe gown.

If splashing of body fluids is anticipated, use facial protecpioeferablyaface shield
or if not,goggles and a medical mask.

Perform hand hygiene afteaking off thePPE.

UsePPE foheavyduty tasks(e.g. rubber gloves, rubber apramdresistant closed
shoes) in addition to regular PPE.

F.3 Personal protective equipment  during autopsy

PPEo be providedduring autopsy includes:

w

w

w

scrub suitg tops and trousersor equivalent garments
single-use, fluidresistant, longsleeved gown

surgical mask oif smaltparticle aerosols might be generated during autopsy
procedures, a particulate respirator at least as protective as a Nt@gifled N95, EU
FFR or equivalent

face shield (preferdl) or goggles

either autopsy gloves (cygroof synthetic mesh gloves) or two pairs of nonsterile
gloves

kneehigh boots.
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Mortuary care and postmortem examination

Placementof PPE:

w put onPPE in the dress in rooffiig F.1) beforeenteringthe autopsy room where the
body is located

w inthe dress in room, replace outer street clothes and shoes with scrub suits, or
equivalent coverall garments, plus bopts

w proceedto the autopsy room where the body is located

FigureF.1 Suggested wvement of the autopsy team undertaking a postmortem examinati
in ahealthcare facility

Autopsy room Dress out room
- 3
4
2 -
Dress in room

To remove PPE:
w exitthe autopsy room to the dress out room as suggested inFHEig

w removePPE inhe designated dress out roondjspose of the PPE in accordance with
recommendationsand perform hand hygiene.

F.4 Suggested me thods to reduce aerosol generation during autopsy
To reduce aerosol generation during autopsy:

w use ontainmentdevices whenever possible (e.g. biosafety cabinets for the handling
and examination of smaller specimgns

w use \acuumshrouds for oscillating sasy

€

do not use igh-pressure water sprays

w if openingintestines do sounder water.
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